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IMPORTANT  NOTICE  TO  OUR  READERS 

The  1989  newletter  will  celebrate  the  tenth  anniversary  of  this 
publication  to  keep  the  world-wide  working  group  of  fire  blight 
researchers  in  touch  and  up  to  date.  Through  these  years,  however,  our 
mailing  list  has  become  too  extensive  and  there  are  probably  many 
unnecessary  mailings.  Some  people  have  moved  or  retired  and  failed  to 
report  their  new  address.  Secretarial  assistance  has  become  more 
difficult  to  obtain  and  the  cost  of  printing  and  assembling  has  increased 
considerably.  For  1987,  postage  alone  totalled  $250.00.  Also,  in  my  own 
busy  work  schedule,  it  takes  much  extra  time  to  keep  up  with  all  phases  of 
this  publication. 

Therefore,  starting  with  the  1989  issue,  we  must  start  adhering  to  the 
following  guidelines  for  eligibility  to  receive  the  newsletter: 

1.  Be  actively  engaged  or  indirectly  interested  in  fire  blight 
research  (students  not  included). 

2.  At  any  university  department,  experiment  station  or  research 
laboratory,  only  one  representive  can  be  accepted. 


3.  In  countries  without  fire  blight,  only  one  person  per  location 
(actively  involved  in  pome  fruit  or  rosaceous  ornamental  research) 
may  be  accepted  (please  make  your  choice). 

Thus,  in  order  to  continue  receipt  of  your  newsletter,  I  herewith 
kindly  reguest  that  everyone  (except  our  contact  persons)  return  the  last 
page  in  this  newsletter  to  indicate  your  interest.  Any  one  not  heard  from 
by  December  31,  1988,  will  be  dropped  automatically.  I  apologize  for  this 
needed  and  yet  long  overdue  action,  but  we  must  take  these  measures  in 
order  to  be  able  to  maintain  our  newsletter  for  all  those  who  really  need 
it. 


Letter  from  the  Editor 


In  1987,  Czechoslovakia  reported  its  first  occurrence  of  fire  blight 
("Spala")  in  the  immediate  area  of  Prague.  The  disease  was  apparently 
observed  in  1986  on  hawthorn  and  cotoneaster  at  4  sites  and  again  in  1987 
on  hawthorn  at  18  sites  as  well  as  on  apple  and  pear.  In  1985-86,  fire 
blight  was  reported  in  the  German  Democratic  Republic  on  hawthorn  from  the 
regions  of  Thuringien  and  Saxonia,  and  the  bacterium  presumably  found  its 
way  across  the  Erts  Mountains  into  Czechoslovakia. 

Also,  in  1987,  fire  blight  ("Vaktiriako  kapsimo")  became  widespread 
throughout  Greece,  spreading  from  the  critial  sites  on  the  islands  of 
Crete  as  far  north  as  the  Kavala  region  (north  of  Thessaloniki),  west  to 
the  island  of  Kefallinia  (Ionian  Sea),  east  to  the  island  of  Mytilini 
(near  Turkey)  and  several  locations  on  the  Peloponesus  and  the  immediate 
mainland  to  the  north.  The  disease  was  reported  on  hawthorn,  mespilus, 
and  numerous  varieties  of  apple  and  pear. 

Thus,  there  is  absolutely  no  doubt  anymore  that  the  experiences  in  Israel 
(1985)  and  Greece  (1987),  of  such  first-time  widespread  disease 
occurrences  throughout  these  countries,  are  indicative  that  Erwinia 
amylovora  is  able  to  spread  over  long  distances  in  the  epiphytic  form  in 
air  currents,  possibly  aided  by  insects  or  migratory  birds. 

Since  its  first  occurrence  outside  North  America  (New  Zealand,  1919; 
England,  1957;  Egypt,  1962),  fire  blight  has  now  been  reported  from  20 
cou  ferent  lanauages. 


TOM  VAN  DER  ZWET,  Secretary 
North  American  Section 
International  Working  Group 


on  Fire  Bliaht  Research 
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Distribution  of  fire  blight  in  western  Europe 
and  eastern  Mediterranean  regions, 
as  recorded  by  December  1987. 
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PRESENT  STATUS  AND  NEW  OCCURRENCES  OF  FIRE  BLIGHT 


NEW  ZEALAND 

Very  little  fire  blight  seen  in  1987/88  season,  although  weather 
conditions  were  conducive. 

Chris  Hale 
Auckland 


EAST  GERMANY 


In  1987,  we  had  only  small  outbreaks  of  fire  blight  on  hawthorn  hedges 
because  of  cold  temperature  in  spring  and  summer. 

Helmut  Kleinhempel 
Aschersleben 

POLAND 


The  disease  occurred  sporadically  in  some  locations  of  the  previously 
affected  regions. 


Piotr  Sobiczewski 
Skierniewice 

ENGLAND 

Fire  blight  continued  to  maintain  a  low  profile  in  1987  generally  as 
climatic  conditions  were  not  faborable  for  disease  development  until  late 
summer  when  spread  in  hawthorn  became  very  noticeable. 

Connie  Garrett 
East  Mailing 

NORWAY 

The  eradication  program  and  the  survey  of  the  district  where  the 
disease  was  discovered  in  1986,  were  continued.  Because  of  cold 
temperatures  during  spring,  and  an  unusual  dry  summer,  new  outbreaks  were 
few,  and  none  were  more  than  10  km.  outside  the  original  region.  Still 
Cotoneaster  spp.  were  the  only  hosts. 


Arild  Sletten 
Asa-NLH 
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SWEDEN 


A  very  intense  survey  was  carried  out  during  1987  in  the  region  where 
fire  blight  was  found  in  1986.  Not  a  singel  new  attack  has  been  found.  A 
few  newly  attacked  trees  in  the  diseased  orchard  have  been  eradicated. 
The  weather  has  been  unusualy  cold  during  the  summer  1987  with  a  lot  of 
rainfall. 


Maria  Graberg 
Jonkoping 


IRELAND 


Following  the  discovery  of  fire  blight  on  a  plant  in  a  Dublin  suburb 
in  autumn  1986,  a  nationwide  survey  was  undertaken  and  the  disease  was 
found  to  be  largely  confined  to  the  Dublin  area.  An  eradication  programme 
was  initiated  and  is  continuing. 

During  1987,  fire  blight  was  found  at  23  sites  in  the  Dublin  area,  at 
3  sites  in  North  Wicklow  (adjacent  to  Dublin)  and  at  one  site  in  each  of 
the  counties  Kildare  and  Mayo.  The  plants  affected  were  species  of 
Cotoneaster  (30%),  Pyracantha  (37.5%),  Sorbus  (10%),  and  Malus  (2.5%). 

Patrick  Walsh 
Dublin 


WEST  GERMANY 


In  the  north  of  Germany  the  disease  was  light  because  of  unfavorable 
weather  conditions.  Only  Crataegus  and  the  highly  susceptible  Cotoneaster 
species  Cotoneaster  salicifolius  could  be  found  with  blossom  and  shoot  tip 
infections.  In  Niedersachsen,  a  first  distribution  in  the  areas  of 
Gottingen  and  Braunschweig  mainly  on  hawthorn  hedges  was  found. 

In  the  southern  parts,  fire  blight  was  also  not  severe  because  of  cool 
temperatures  at  blossom  time  and  a  cool  summer.  Only  in  come  restricted 
areas  an  attack  in  orchards  could  be  found;  for  example  in 
Rheinland-Pflalz  (Ingelheim)  on  the  pears  'Gellerts'  and  'Triomph  de 
Vienne*  and  on  the  apple  variety  'James  Grieve'  (Ahrweiler).  Moreover,  in 
the  Stuttgart  area,  a  high  incidence  of  fireblioht  could  be  observed 
mainly  on  big  old  perry  pears  in  the  landscape.  Several  of  these  pear 
trees  were  eradicated.  As  in  the  north,  the  ornamentals  Crataegus  and 
Cotoneaster  salicifolius  were  mainly  attacked.  Additionally,  Sorbus  aria 
as  a  tree  along  the  streets  showed  severe  infections  (Area  Stuttgart ) .  * 

Wolfgang  Zeller 
Dossenheim/Heidelberg 
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CYPRUS 


During  1987,  the  weather  conditions  were  again  very  favorable  for  the 
fire  blight  blossom  and  shoot  infection  of  pears  and  apples. 

Therefore,  further  spread  of  the  disease  in  new  areas  (Ayios,  Ioannis, 
Politico,  and  Lythrodhonta  of  Nicosia  district)  was  observed.  There  was  a 
worstening  of  the  situation  in  the  orchards  with  slight  or  mild  infections 
in  previous  years.  Extremely  heavy  damages  were  observed  on  pear  trees  in 
Kyperounda  area.  Slioht  infection  was  observed  on  loouat  trees  in 
Eyrechou  area. 

Under  the  provisions  of  the  project  for  the  replacement  of  the 
susceptible  pear  and  apple  varieties  to  fire  blight,  put  in  force  in 
October  1986,  about  15,300  severely  infected  trees  were  uprooted  and  an 
amount  of  C  30,500  was  paid  to  the  growers  as  subsidy  for  the  uprooting. 

Maria  Dimova-Aziz 
Nicosia 


FRANCE 

1987  has  been  an  unusual  year,  with  pretty  good  conditions  (hioh 
temperatures)  during  late  pear  blossom,  in  spring.  Nevertheless,  due  to 
cool  and  dry  weather  in  May,  the  overall  activity  of  the  disease  has  been 
limited,  as  far  as  spread  into  new  areas  is  concerned. 

Some  damage  has  been  reported  locally  on  apple,  and  one  case  described 
in  a  fruit  nursery  (apple  scions).  Plants  have  been  destroyed  for 
sanitation. 

A  single  new  place  with  fire  blight  has  been  detected  during  the  year 
1987:  Besancon,  in  the  North-East  of  the  country.  Symptoms  were  found 
there  on  ornamentals  in  July.  No  other  report  of  fire  blight  has  been 
issued  from  this  area.  This  new  focus  is  far  from  any  other  known  place 
with  fire  blight  in  France;  the  nearest  one  (150  km)  may  be  in  the  Rhine 
valley. 


Jean  Pierre  Paulin 
Angers 


NETHERLANDS 


Fire  blight  was  not  a  serious  problem  in  our  country  in  1987.  Due  to 
the  weather  conditions  in  spring  and  in  summer  as  well  as  to  the  control 
measures  taken,  infection  level  was  low.  Still  there  was  some  fire  blioht 
incidence  in  hawthorn  outside  the  protected  zones  and  in  pear  orchards. 
As  particularly  fruit  orowers  sometimes  hesitate  to  take  the  necessary 
stringent  measures  in  their  own  plantings,  these  infections  were  mainly 
caused  by  hold-over  infections  from  1986.  Through  the  years  since  1984, 

the  infection  level,  specially  in  the  protected  zones,  is  decreasing  more 
and  more. 

Rien  van  Teylingen 
Wageningen 
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CZECHOSLOVAKIA 


Fire  blight  was  found  for  the  first  time  in  Czechoslovakia  (CSR)  in 
1986.  Further  new  infections  were  observed  in  1987.  A  survey  showed  that 
the  disease  is  presently  restricted  to  the  territory  of  Prague  city.  In 
1986,  there  were  local  foci  of  blossom  blight,  leaf  and  shoot  blight  on 
Crataegus  (3  sites)  and  Cotoneaster  (1  site),  but  also  on  Malus  and  Pyrus 
(1  tree  each). 

The  indentity  of  the  fire  blight  pathogen  was  confirmed  by 
morphological,  cultural,  biochemical,  and  serological  characteristics  and 
the  immature  pear  fruitlet  test.  Two  of  our  Frwinia  amylovora  isolates 
have  been  deposited  in  the  Czechoslovak  Collection  of  Microorganisms 
(under  designation  of  CCM  3979  and  CCM  3980). 

All  diseased  trees  or  shrubs  have  been  eradicated  and  destroyed.  In 
1988,  a  intense  servey  is  to  take  place  in  all  areas  of  the  CSR. 

For  the  years  1983-1986,  the  potential  for  fire  blight  activity  was 
assessed  according  to  the  Billing  system.  As  can  be  judged  from  the 
potential  infection  days  during  flowering  of  Crataegus  in  the  last  four 
years,  there  was  the  highest  risk  for  fire  blight  outbreak  in  1986. 

The  Czech  name  for  fire  blight  is  "spala". 


Vaclav  Kudela 
Prague 


GREECE 


Fire  blight  was  a  serious  problem  for  Greece  in  1987.  The  disease  was 
recorded  in  almost  every  part  of  the  country  where  pears  and  apples  are 
cultivated.  In  some  areas,  like  the  island  of  Crete,  and  the  districts  of 
Larissa,  Magnessia,  and  Pieria  on  mainland  Greece,  the  disease  appeared  as 
epidemic.  Infection  was  first  observed  on  blossoms  of  pears,  the  second 
half  of  April  and  continued  as  shoot  infection  on  pears  and  blossom  and 
shoot  infection  on  apples,  guince  and  wild  pears  (Pyrus  amygdaliformis) . 
Infection  was  observed  an  all  pear  varieties  cultivated  in  Greece,  but  the 
most  susceptible  varieties  seem  to  be  'Santa  Maria',  'Passa  Crassana', 
'General  Leclerc',  'Kontoula',  and  'Krystali',  while  the  varieties 
' Abate-fetel'  and  'Coscia'  were  the  most  resistant  ones.  On  apples  the 
incidence  of  the  disease  was  milder  than  on  pears.  Both  blossom  and  shoot 
infections  were  observed.  The  most  damaging  were  shoot  infections. 
Quince  trees  were  very  susceptible  and  the  infected  trees  were  severely 
damaged.  Other  hosts  found  infected  were:  Crataegus  sp.  (rarely)  and 
Mespilus  germanica,  Cotoneaster  spp.,  Pyracantha  sp.~,  Eriobotrya  japonica 
(Loguat)  were  not  found  to  be  infected. 

The  disease  incidence  and  the  way  it  appeared  is  difficult  to 
explain.  The  simultaneous  disease  occurrence  in  different  areas  all  over 
Greece  is  inconseivable,  taking  into  account  that  there  was  no  disease 
history  in  these  areas.  The  weather  conditions,  mild  winter  and  rainy 
cold  spring,  favored  the  build  up  of  inoculum  and  spread  of  the  disease. 
Intensive  control  measures,  including  severe  pruning  of  infected  parts  and 
application  of  antibiotics  and  copper  compounds  were  undertaken  by  the 
extension  service  of  the  Ministry  of  Agriculture.  Severely  affected 
orchards,  especially  of  pears  and  guinces,  were  up-rooted  and  destroyed. 

Peter  Psallidas 

Kiphissia  (Athens) 
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ITALY 


No  cases  of  fire  blight  have  been  found  in  Italian  nurseries  or 
orchards.  Moreover,  official  phytosanitary  inspections  and  lab  analyses 
of  imported  material  have  not  detected  Erwinia  amylovora. 

Carlo  Bazzi 
Bologna 


SPAIN 


Up  until  now,  no  cases  of  fire  blight  have  been  found  in  Spain. 

Christina  Noval  Alonso 
Madrid 


HUNGARY 


There  is  no  fire  blight  in  Hungary. 


Erzsebet  Simon 
Hodmezovasarhely 


SWITZERLAND 


No  fire  blight  detected  yet  in  Switzerland.  There  were  no  changes  in 
our  fire  blight  strategy.  The  prediction  service  has  been  set  up  finally 
for  17  weather  stations.  Susceptibility  tests  have  been  followed  abroad. 

Richard  Grimm 
Wadenswil 

AUSTRIA 

No  fire  blight  at  all  in  Austria. 

Marianne  Keck 
Vienna 

SOUTH  AFRICA 

Disease  does  not  occur  in  South  Africa. 

Martin  Hattingh 
Stellenbosch 


AUSTRALIA 


No  fire  blight  has  been  recorded  within  Australia  to  date.  Stringent 
plant  guarantine  restrictions  apply  to  imports  of  fire  blight  hosts. 


David  Cartwright 
Adelaide 
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JAPAN 

Fire  blight  has  not  been  recorded  in  Japan. 


Koji  Fujita 
Aomori 


NORTH  AMERICA 


WEST  VIRGINIA 


The  year  1987  was  not  favorable  for  the  development  of  fire  blight. 
Weather  conditions  during  apple  bloom  were  slightly  less  than  optimum. 


Joseph  Barrat 
Kearneysville 


GEORGIA 


The  new  apple  selection  block  at  Byron,  Georgia  had  a  light  incidence 
of  fire  blight  in  1987.  Apparently,  the  most  susceptible  selection  was 
634011-96  (NJ  125355  x  NJ  6055).  Lighter  strikes  were  noted  on  88-82 
('Mollie's  Delicious’  x  NY  45500-3),  103-9  ('Mollie’s  Delicious'  x  ILL 
V1019-101),  239-5  (’Golden  Delicious’  OP),  6132-205  (VA  0H11-75  x 
'Grove'),  and  634005-197  ('Williams  Red'  x  NJ  6055).  Escapes  included  cvs 
'Blairmont'  and  'Mollie's  Delicious'  plus  some  28  other  selections. 
Potential  for  future  infestations  of  epidemic  proportions  is  considered  to 
be  high.  The  new  selection  block  at  Blairsville,  has  not  yet  had  fire 
blight. 


Jim  Thompson 
Blairsville 


UTAH 

Weather  conditions  in  1987  were  ideal  for  blossom  blight  in  apples  but 
not  pears.  Pears  had  completed  bloom  when  the  warm,  rainy  weather 
occurred.  Infections  were  sporadic  and  not  widespread  but  in  some  cases 
were  very  serious.  The  most  severe  infections  were  seen  on  young  trees  of 
'Rome'  and  'Granny  Smith'  varieties.  In  some  orchards  there  were  over  200 
strikes  per  tree  with  the  infection  progressing  into  the  main  trunk, 
killing  5-year-old  trees.  Our  mean  temperature  prediction  model  was 
accurate  in  advising  no  sprays  for  pears  and  frequent  sprays  during  the 
bloom  period  of  apples. 

Sherm  Thomson 
Logan 
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CONNECTICUT 


Fire  blight  was  not  a  severe  problem  in  1987. 


Sharon  Douglas 
New  Haven 


PENNSYLVANIA 


Fire  blight  incidence  in  1987  was  limited  to  orchards  in  Pennsylvania 
where  the  disease  was  present  the  previous  year  or  where  the  orchard  had  a 
history  of  a  fire  blight  problem.  Blossom  blight  was  very  light,  being 
limited  to  blossom  that  opened  late.  Favorable  environmental  conditions 
for  blossom  infection  occurred  at  least  two  times  during  bloom,  but  an 
apparent  lack  of  inoculum  on  overwintering  cankers  until  the  late  bloom 
staae  was  attributed  to  this  low  incidence.  In  a  few  previously  infected 
orchards,  severe  terminal  blight  was  present  by  late  June.  These 
incidences  are  believed  to  be  associated  with  the  presence  of  such  insects 
as  apple  leaf  hopper  and  green  apple  aphid.  Populations  of  these  insects 
observed  in  at  least  one  orchard  was,  however,  considered  to  be  low. 

Kenneth  Hickey 
Biglerville 


CALIFORNIA 


The  more  blight-prone  Sacramento  Valley  areas  of  pear  production 
experineced  little  blight  after  intense  control  efforts  aimed  at  predicted 
high  epiphytic  bacterial  populations  in  blossoms.  A  few  orchardists 
experienced  severe  epiphytotics,  however.  Also,  more  interest  has  been 
shown  in  blight  control  in  the  relatively  new  industries  of  'Granny  Smith' 
apple  and  Asian  pear  production.  Blight  developing  in  the  Sacramento 
Valley  in  1987  arose  during  rainless  weather. 

In  the  later  mountain  districts,  which  are  historically  less 
problematic  for  blight,  pear  ('Bartlett')  orchardists  in  two  areas  of  Lake 
County  experienced  very  severe  blight,  which  initially  arose  during 
rainless  weather  most  severely  in  orchards  using  water  to  protect  against 
late  season  frost  or  irrigating  early  in  the  season  of  an  otherwise  warm, 
dry  spring.  Later  spring  rains  and  hail  secondarily  perpetuated  the 
epidemic  to  nearby  fruit  and  shoots. 

Broc  Zoller 
Yuba  City 

Mexico 

Fire  blight  on  pears  and  apples  in  Casas  Grandes,  Chihuahua  in  1987 
was  very  damaging,  some  orchards  with  up  to  100%  infection. 

Leopold  Fucikofsky 
Montecillos  (Chapingo) 
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ALBERTA 

1985,  1986,  and  1987  -  June  was  dry  in  all  of  these  years  in  Alberta. 
Heavy  rains  in  early  to  late  July.  Very  little  fire  blight  damage  in 
general  on  apples,  crabapples,  and  mountain  ash.  In  each  of  these  years, 
we  could  find  fire  blight  symptoms  on  'Royalty  Crab',  the  super 
susceptible. 


Ian  Evans 
Edmonton 


SASKATCHEWAN 


Fire  blight  infections  in  our  orchards  are  much  less  of  a  problem 
lately  than  they  were  five  years  ago.  The  fire  blight  in  our  orchards  all 
but  disappeared  at  about  the  same  time  as  we  seeded  the  orchard  lanes  to 
grass  and  started  controlling  weeds  under  the  trees  with  herbicides.  This 
orchard  floor  management  has  not  been  experimentally  shown  to  control  fire 
blight  at  this  location. 


Rick  Sawatzky 
Saskatoon 


ONTARIO 


Following  a  mild  winter,  spring  in  Ontario  was  warm  and  dry  and  this 
was  followed  by  a  dry  and  hot  summer.  Not  surprisingly,  fire  blight  was 
of  little  concern  to  apple  and  pear  growers,  except  for  those  in  the 
Niagara  peninsula  and  in  the  extreme  south-western  portion  of  the 
province.  Fire  blight  occurred  on  susceptible  apple  cultivars  in  late 
June  following  rain  showers  and  was  widespread  by  the  end  of  the  season  in 
Essex  and  Kent  counties.  For  Niagara  pear  growers,  1987  was  worse  than 
1986,  in  spite  of  the  dry  spring.  Streptomycin  spraying  was  common  and 
removal  of  suckering  proved  to  be  effective  for  both  psylla  control  and 
reduction  of  fire  blight  inoculum. 


Gordon  Bonn 
Harrow 


BRITISH  COLUMBIA 


Fire  blight  in  the  Okanagan  Valley  of  British  Columbia  was  not  a 
problem  in  1987.  It  only  occurred  sporadically  in  a  few  orchards.  One 
pear  orchardist  reported  poor  control  with  streptomycin  and  attempts  will 
be  made  to  monitor  this  orchard  more  closely  in  1988. 

Peter  Sholberg 
Summerland 
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DETAILS  ON  CURRENT  FIRE  BLIGHT  RESEARCH  REPORTED  FROM 
UNIVERSITIES  AND  EXPERIMENT  STATIONS 


PENNSYLVANIA 

A  new  research  project  is  being  initiated  in  Pennsylvania  at  the  Fruit 
Research  Laboratory  by  K.D.  Hickey  and  Gregory  Clarke,  a  PhD  candidate  at 
Penn  State.  The  major  thrust  of  the  research  is:  to  evaluate  the 
dependability  of  heat  unit  accumulation  from  green-tip  to  bloom,  reported 
by  Steiner,  as  an  indicator  of  presence  of  active  bacteria  in 
overwintering  cankers;  efficacy  of  copper  sprays  applied  before  bloom  in 
reducing  blossom  infection;  study  the  relationship  of  presence  of  orchard 
insects  with  piercing  and  sucking  mouth  parts  to  incidence  of  terminal 
blight  epidemics ;  and  the  development  of  a  computer  software  packaoe  for 
the  management  of  fire  blight  in  orchards 

K.D.  Hickey 
Penn  State  University 
Fruit  Research  Lab 

WEST  VIRGINIA 

When  pear  and  apple  blossom  were  inoculated  with  a  micropipet  (50  ul ) 
containing  10^,  10®,  or  10®  CFU/ml  under  adverse  1987  weather 

conditions,  significantly  more  blossoms  blighted  following  inoculation 
with  10®  than  with  10®  or  lP^  CFU/ml.  The  precise  incubation  period 
(between  inoculation  and  earliest  visible  symptom)  under  the  existing 
weather  conditions  of  the  period  24  April-10  May  was  determined  as  10  days 
for  both  ’Bartlett'  and  'Jonathan'.  When  blossoms  were  inoculated  one 
week  later,  these  periods  were  reduced  to  5  and  8  days,  respectively. 
Temperature  appeared  a  more  significant  factor  for  blight  development  than 
rainfall,  which  confirmed  our  observations  on  the  severe  natural  blossom 
blight  in  1985. 

T.  van  der  Zwet 
USDA-ARS-AFRS 


ONTARIO 


Several  scab  resistant  apple  cultivar  introductions  from  the  Ottawa 
breeding  program  proved  to  be  fire  blight  resistant  (see  Bonn  and  Warner, 
1987). 

G.W.  Bonn 

Agriculture  Canada 
Research  Station 
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NEW  ZEALAND 


A  detection  technique  for  Erwinia  amylovora  has  been  developed  using  a 
cDNA  probe  which  will  reliably  detect  10^  bacteria  inoculated  into  the 
calyx  end  of  immature  fruit.  E.  amylovora  has  been  detected  in  calyxes  of 
fruit  from  orchards  showing  symptoms  on  shoots,  but  not  from  orchards 
where  no  symptoms  were  seen  on  detailed  inspections. 

C.N.  Hale 

Dept.  Sci.  Ind.  Res. 

Plant  Disease  Division 


EAST  GERMANY 


Current  research  projects  at  the  Institute  of  Phytopathology  in 
Aschersleben  are:  1)  further  investigations  on  methods  of  warning  and 
forecasting;  2)  evaluation  of  pear,  apple  and  ornamental  varieties  for 
resistance  to  fire  blight;  and  3)  continuatioin  of  control  trials  in  pear, 
apple,  and  ornamentals. 


H.  Kleinhempel 

Inst,  fur  Phytopathologie 


POLAND 


Prediction  of  fire  blight.  The  theoretical  potential  of  fire  blight 
activity  (PFA)  in  3  regions  of  the  country  were  determined  according  to 
the  Billing  system  (1984).  It  was  found  that  during  spring  there  were  no 
favorable  conditions  for  the  mutiplication  of  Erwinia  amylovora  and  for 
the  infection  of  blossoms  of  the  main  host  plants.  The  period  of  shoot 
growth  of  apples  and  pears  can  be  characterized  by  low  PFA  in  the  center 
of  the  country  (7  completed  incubation  periods)  and  middle  to  high  PFA  in 
north  regions  (13-14  incubation  periods).  The  occurrence  of  the  disease 
in  central  Poland  was  very  low  as  expected.  However,  in  the  remaining  2 
regions,  higher  intensity  of  fire  blight  could  be  expected,  but  it 
occurred  sporadically.  It  appeared  that  the  high  frost  damages  resulted 
in  the  reduction  of  natural  sources  of  infection  and  susceptibility  of 
plants. 

Efficacy  of  chemicals  for  the  control  of  fire  blight.  The  tests  using 
pear  fruitlets  were  conducted  with  the  following  chemicals;  Miedzian  50 
(Organika-Azot ,  Poland),  Kocide  101  (Kocide  Chemical  Corporation,  USA), 
Champion  WP  (Agtrol  Chemical  Products,  USA),  Agrimycin  17b(Pfizer  INc., 
USA),  Bronopol  (List-Fahlenberg,  GDR),  S-0208  (Sumitomo,  Japan).  The  best 
protective  activity  was  exhibited  by  Agrimycin  17.  The  copper  chemicals 
at  concentration  of  0.5%  were  also  quite  effective.  The  activity  of 
S-0208  at  a  cone,  of  0.03%  was  poor,  but  an  increase  in  cone,  to  0.06% 
resulted  in  significantly  better  activity.  No  phytotoxic  effect  was 
observed.  Bronopol  was  practically  not  effective. 

P.  Sobiczewski 

Res.  Inst,  of  Pomology 
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ENGLAND 

At  Wye,  a  oenomic  library  of  E^_  amylovora  is  being  used  to  find  clones 
which  complement  non  pathogenic  mutants.  Two  such  clones  restore 
virulence  to  isolate  P 66.  It  is  hoped  to  determine  the  number  and 
function  of  virulence  given  in  capsulated  P 66. 

Among  several  nitrosoguanidine-derived/non  pathogenic  mutants  of  E. 
amylovora,  several  complement  each  other  in  the  pear  slice  test,  although 
both  partners  are  capsulated.  These  should  he  valuable  in  studies  on 
genetics  and  physiology  of  virulence. 


WEST  GERMANY 

A  monitoring  study  on  E.  amylovora  on  different  apple  varieties  was 
done  in  a  scion  garden  andTn  3  apple  orchards  in  the  South  of  Hessen. 
The  population  dynamics  of  the  pathogen  was  followed  during  the  season 
1986  and  1987  and  correlated  with  the  forecasting  system  of  Billing. 
Additionally,  the  other  saprophytic  and  antagonistic  bacteria  of  the 
phyllosphere  will  be  controlled  with  the  aim  for  a  biological  control 
method. 

A  new  fireblight  test  plot  was  established  in  1986  in 
Kirschgartshausen  near  Heidelberg  with  a  sortiment  of  pear  and  apple 
varieties  for  resistance  studies.  Morever,  newly  developed  Gotoneaster 
lines  are  tested  on  their  field  resistance  and  control  experiments  with 
new  bactericides  are  planned. 


W.  Zeller 

Biologische  Bundesanstalt 

CYPRUS 

For  the  control  of  fire  blight  blossom  infection,  two  trials,  one  on 
pear  and  one  on  apples,  were  carried  out  during  1987.  The  Sumitomo 
compound  S-0208  fan  oxanilic  acid  analogue)  gave  excellent  results  with 
97%  blossom  protection  of  pears  and  93%  of  apples  in  comparision  with  76% 
of  Copac  E  (cuprammonium)  and  70%  of  Cupravit  (copper  oxychloride). 

M.  Dimova 

Dept,  of  Agriculture 


NETHERLANDS 


By  means  of  many  field  observations,  H.J.  Schouten  (Agricultural 
University)  and  M.  van  Teylingen  (Plant  Protection  Service)  are  studying 
the  relationship  between  pear  and  hawthorn,  with  respect  to  fire  blioht. 
The  attention  is  focused  on  the  spatial  distribution  of  the  disease  in 
areas  with  pears  and  hawthorns. 
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Seedlings  of  the  following  species  were  heavily  attacked  after 
artificial  shoot  inoculation:  adpressus,  C.  angustifolius,  C. 

boisianus,  C.  giraldii,  C.  horizontalis,  C.  inteqerrimus,  C.  kitaibeliTT 
and  CL  reticulatus.  Only  seedlings  of  CL_  multiflorus  proved  partly  to  be 
resistant. 

In  the  progenies  of  Pyracantha,  the  cultivars  'Dant's  Red'  and 
'Shawnee'  proved  to  transfer  their  resistance  to  fire  blight. 

Seedlings  of  Crataegus  arnoldiania,  C.  douglasii,  C.  robesoniana,  and 
C.  succulenta  could  resist  the  test. 


A.S.  Bouma 
Res.  Station  for 
Nursery  Stock 

In  trials  under  natural  infection  conditions  on  pear,  Cotpneaster 
watereri  'Pendulus'  and  Cotoneaster  salicifolius  floccosus,  Plantomycin 
(streptomycin)  and  Koper  Bayer  (copperoxychloride)  were  mostly 
insufficiently  active  in  a  spraying  scheme  related  to  weather  conditions. 
"Calendar  spraying"  was  effective.  Next  year  we  will  try  to  improve  the 
spraying  scheme.  In  a  trial  on  flowering  Cotoneaster  dammeri  'Coral 
Beauty',  the  incubation  period  after  artificial  inoculation  with  10^, 
106  or  1C7  cells/ml  EL  amylovora  was  equal. 

The  efficacy  of  the  bactericide  S  0208  was  tested  on  flowering  'Coral 
Beauty'.  In  the  preventive  trial,  300  ppm  a.i.  S  0208  was  less  active 
than  Plantomycin  (106  ppm  streptomycin)  and  Koper  Bayer  1000  ppm 
copperoxychloride).  In  the  22  hours  curative  trial,  S  0208  has  also  shown 
to  be  less  than  Plantomycin. 


T.  Kooistra 

Plant  Protection  Service 


GREECE 

A  detailed  study  of  climatic  data  of  some  selected  areas  of  Greece  and 
an  explanation  of  last  year's  epidemic  is  underway.  In  the  framework  of 
the  E.E.C.  (Agrimed)  program  the  computer-program  warning  system  developed 
by  the  French  Meteorological  Office  is  to  be  applied  in  Greece  (Larissa). 

Control  and  toxicity  experiments  with  bactericides  under  Greek 
conditions,  including  the  native  varieties  of  pear  and  apples,  have  been 
undertaken. 

Study  of  the  characteristics  of  the  Greek  isolates  of  Erwinia 
amylovora  and  comparision  with  isolates  from  other  countries  is  continued. 

Epidemiological  studies  on  the  overwintering  and  dissemination  of  the 
pathogen  are  continued. 

In  the  framework  of  E.E.C.  (Agrimed)  program  an  experimental  plot  is 
to  be  established  in  Chania  (Crete),  for  the  study  of  the  behaviour  to 
fire  blight  infection  for  some  apple  and  pear  varieties  as  well  as  some 
other  susceptible  species  (loquat,  etc.)  of  Mediterranean  origin. 

P.G.  Psallidas 
Benaki  Phytopath.  Inst. 
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ISRAEL 


Dr.  Eva  Steinberger  is  working  on  a  BARD  Postdoctoral  fellowship  to 
study  the  differentiation  of  E^  amylovora  strains  based  on  restrictions 
fragment  lenoth  polymorphism. 

Sprav  applicatons  were  made  to  determine  the  efficacy  of  bactericides 
for  the  control  of  fire  blight  in  three  pear  orchards  at:  1)  Kvuzt 
Schiller,  in  the  Central  costal  plain  (25-year-old,  fire  blight  infections 
were  detected  in  1986  on  few  trees);  2)  Yad  Mordechay,  in  the  south 
coastal  plain  (25-year-old,  heavy  fire  blight  in  1985);  3)  Revivim,  in  the 
Negev  desert  (5-year-cld,  heavy  fire  blight  in  1986,  late  fire  blight  in 
1987).  The  trees  were  sprayed  to  run-off  by  hand  nun  at  2.7  bars.  During 
the  bloom  period,  three  six-tree  plots,  replicated  three  or  four  times 
were  sprayed  in  the  3  tests  reported. 

The  spring  of  1987  was  not  favorable  for  fire  blight,  because  of  low 
temperatures  during  the  bloom  period.  Although  March  1987  was  very  rainy, 
the  number  of  risk  days  for  Erwinia  amylovora  were  few  (14  March  and  24 
March),  resulting  in  non  fire  blight  incidence  all  over  Israel,  except  in 
the  south  in  the  Negev.  Fire  blight  infections  were  detected  on  a  few 
'Spadona'  blossoms  at  Revivim  on  22  March  1987,  but  in  the  test  the 
disease  was  evident  only  on  26  April  on  late  blossoms  of  some  'Costia' 
trees.  Because  of  these  late  infections  in  the  experiment  site,  the 
efficacy  of  the  test  bactericide  could  not  be  evaluated.  Phytotoxicity  on 
the  leaves  (black  margins  and  twisted  leaves),  petal  burn  and  fruit  russet 
were  evident  on  ’Spadona'  trees  at  Kvuzat  Schiller  and  on  'Costia'  trees 
at  Revivim,  sprayed  with  Kasumin  2%  liguid  6.5  ml/1.  No  phytotoxicity, 
russeting  or  adverse  effects  were  observed  in  any  of  the  other  treatments: 
Streptomycin,  flumeguine  (MBR  10995)  and  Copac  E. 

Fire  blight  infections  were  found  for  the  first  time  on  early  apple 
cultivars  ('Slor',  'Anna',  and  'Ein-Shemer' ) ,  during  March-April  in  some 
orchards  in  the  Negev. 


E.  Shabi 

ARO,  Volcani  Center 


ITALY 


The  breeding  program  for  pear  resistance  to  the  disease,  started  by 
the  Istituto  Sperimentale  per  ia  Frutticoltura  in  Rome,  under  the  EEC  Fire 
Blight  Working  Group,  continues.  As  regards  rountine  phytosanitary  checks 
on  imported  hosts  plants,  the  criteria  laid  down  by  the  Italian 
Phytosanitary  Legislation  are  observed. 

C.  Bazzi 

Istit.  Patol.  Vegetale 
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NEW  THESES  AND  DISSERTATIONS 


Walter,  Petra  Sabine.  Verhalten  von  E.  coli  Plasmiden  in  dem  Pflanzen- 

pathogenen  Bakterium  Erwinia  amylovora.  University  Heidelberg, 

Diplombiologe  (Master)  1987. 

Schultz,  Irina.  Untersuchungen  zum  Wirkungsmechanismus  des  extra- 

zellularen  Polysaccharids  (EPS)  von  Erwinia  amylovora  auf  den 
Phenolstoffwechselder  Quitte,  Cydonia  vulgaris.  Diplombiologe 
(Master)  1987. 

Kakoulidis  E.  Studies  on  fire  blight  disease  on  pears  in  Achaia  District. 
Agricultural  University  of  Athens  (MS)  1988. 

Rousseau,  M.  Manifestations  de  la  resistance  au  feu  bacterien  de 
microboutures  de  poirier  cultivees  in  vitro.  Nantes  (DEA)  1987. 

Marcais,  B.  Etude  du  comportement  de  mutants  d* Erwinia  amylovora  affectes 
dans  leur  pouvoir  pathogene.  ORSAY(DEA),  1987. 

Jacauin,  F.X.  Etude  de  I'influence  de  1' alimentation  minerale  sur  la 

sensibilite  du  Pyracantha  au  feu  bacterien.  ENSAA  DIJON  (Dipl.  Ing.) 
1987. 

Nachtigall,  Marion.  Erprobung  antimikrobiell  wirkender  Substanzen  zur 

Bekampfung  von  phytopathogene  Bakterien  in  vitro  und  in  vivo  unter 
besonderer  Berusksichtigung  des  Feubranderregers  Erwinia  amylovora 
(Burrill)  Winslow  et.  al.  AriL  Berlin  (Diss.  A)  1986. 

Richter,  Klaus.  Bekampfung  von  Erwinia  amylovora  (Burrill)  Winslow  et. 

al.  an  Ziergeholzen.  Akademie  der  Landwirtschaftswissenschaften, 
Berlin  (Diss.  A)  1988. 

Ficke,  Werner.  Die  Rindenerkrankungen  des  Apfels  unter  besonderer 

Berucksichtigung  der  in  der  DDR  vorkommenden  Erreger.  AdL  Berlin 
(Diss.  B)  1985. 


-  18  - 


MISCELLANEOUS  NEWS 


Mr.  David  Hunter,  currently  completing  a  PhD.  program  at  the  University  of 
Guelph,  has  repalced  Dr.  Frank  Kappel  who  has  transferred  to  the  Summerland 
Research  Station  in  British  Columbia.  David  will  be  continuning  the 
research  program  in  pear  breeding  and  management  at  Harrow. 

Dr.  P.G.  Psallidas  and  Dr.  J.  Tsiantos  were  the  Greek  Delegates  to  the 
E.E.C.  Eire  Blight  Workshop  meeting  in  Brussels,  February  3,  1987. 

Dr.  J.  Tsiantos  attended  the  E.E.C.  -  Agrimed  meeting  in  East  Mailing, 
England  November  1987  on  chemical  control  of  fire  hlight  (future 
activities) . 

June  26-28,  1987  the  E.E.C.  -  Agrimed  working  Group  on  fire  blight  has 
held  its  meeting  in  Chania,  Crete.  At  this  meeting  which  was  attended  by 
32  scientists  (18  members  of  the  group  and  14  local  aoronomists)  the  last 
developments  on  fire  blight  research,  epidemiology,  spread  and  control 
were  presented  and  the  future  activities  of  the  group  were  discussed. 

The  inaugural  meeting  of  the  U.K.  Fire  Blight  Group  at  East  Mailing  on 
December  9,  1987  was  attended  by  23  people,  9  from  the  Institute  of 
Horticultural  Research,  12  from  University  departments  and  1  grower.  The 
morning  session  on  biology  of  fire  blight  and  the  afternoon  session  on 
structure  and  genetics  of  E^_  amylovora  were  followered  by  lively 
discussions.  The  second  meeting  will  be  at  the  University  of  Bath  in  1989. 

The  EEC  Agrimed  Fire  Blight  Group  planning  meeting  in  Brussels  in  February 
and  field  meeting  in  Crete  in  June  was  attended  by  Connie  Garrett  and  Eve 
Billing.  A  sub  group  on  control  was  convened  by  Connie  Garrett  at  East 
Mailing  in  November  when  plans  were  made  for  the  1988  spray  program 
coordination  and  production  of  a  survey  of  control  studies  in  E.E.C. 
countries  in  the  past  decade. 

Dr  Zutra  was  appointed  as  a  member  on  a  panel  of  Bacteriological  Diseases 
of  Plants  (EPPO).  Following  the  first  meetng  in  November  in  Brussels,  he 
visited  with  Dr.  Paulin  for  one  week. 

Drs.  Paulin  and  Jacquant  Ramon  visited  Israel  March  30-Arpil  6  and  held 
discussions  on  epidemiology  and  blight  forecasting. 
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FUTURE  MEETINGS 


1988 


August  20-27: 

5th  International  Congress  of  Plant  Pathology 
Kyoto,  Japan 

November  11-17: 

Annual  meeting  of  American  Phytopathological  Society 
San  Diego,  California,  USA 


1989 


June  11-16: 


7th  International  Conference  on  Plant  Pathogenic  Bacteria 
Budapest,  Hungary 


June  19-23 


5th  International  Working  Group  on  Fire  Blight  Research 
Limburgs  Universitair  Centrum 
Diepenbeek  (near  Hasselt),  Belgium 


For  details,  contact  Mr.  T.  Deckers 


FALLEN  LEAF  LAKE  CONFERENCE 
ABSTRACTS  ON  ERWINIA  AMYLOVORA 


ON  THE  GENUS 
ERWINIA 


FALLEN  LEAF  LAKE 

SOUTH  LAKE  TAHOE 

CALIFORNIA 


SEPTEMBER  17-20,  1087 
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MOLECULAR  GENETIC  ANALYSIS  OF  MOTILITY  AND  CHEMOTAXIS 
OF  ERWINIA  AMVLOVORA 

*  Susanne  Beck  von  Bodman  and  Stephen  M.  Rles 
Department  of  Plant  Pathology 
University  of  Illinois 
1102  South  Goodwin  Avenue,  Urbana,  IL  61801 

Ervin ia  amy lovora ,  the  causal  agent  of  fire  blight  disease  of  pear,  apple  and 
other  rosaceous  plants  has  evolved  highly  specialized  chemotac t ic  and 
motility  properties  in  response  to  organic  acid  components  of  blossom  nectars 
from  its  natural  hosts.  This  phenomenon  is  significant  as  blossoms  provide 
an  important  port  of  entry  for  the  pathogen  into  the  host  plant.  We  are 
studying  the  nature  of  this  specialized  pa thogen-hcst  plant  Interaction  by 
means  of  modern  molecular  genetic  methodology.  Specifically,  we  partially 
digested  genomic  DNA  from  E.  amy lovora  with  EcoRI  and  Sau3A  restriction 
endonucleases  and  ligated  this  DNA  into  the  broad  host-range  cosmid  vector 
plAFR3  to  obtain  a  cosmid  library  of  E.  amylovora  DNA.  We  have  also  isolated 
chemotaxis  and  motility  deficient  mutants  of  E.  amylovora  by  transposon 
mutagenesis  utilizing  the  conjugative  suicide~plasmid  pGS9 : :Tn5(Kank)  of 
E.  c ol i  WA803.  Motility  and  taxis  deficient  mutants  exhibit  unique  swarm 
morphologies  distinctly  different  from  those  of  wild-type  E.  am y 1 ov o r a  on 
soft  agar  minimal  medium  swarm  plates  containing  kanamycin.  We  will  utilize 
the  cosmid  library  of  E.  amylovora  to  complement  the  various  taxis  and 
motility  mutations  so  as  to  localize  the  genes  specifying  these  properties. 


MOCULATION  OF  IN  VITRO  APPLE  PLANTLETS  WITH  ERWINIA  AMYLOVORA  J  L  Norelli 
and  H  S  Akfwiockle*  Cornell  University.  Geneva,  NY  14456 
In  vitro  plantlets  are  being  jsed  to  determine  the  virulence  ot  strains  ot  Erwinia  amylovora  to  the 
apple  rootstock  "Novole'  Rooted  'Novole'  plantlets  are  inoculated  by  cutting  one  or  more  leaves 
with  scissors  dipped  in  a  5  *  107  cfu'ml  suspension  ol  E  amylovora  Fourteen  days  later,  plantlets 
inoculated  with  strain  Ea  266,  which  is  virulent  to  ‘Novole',  show  typical  tire  blight  symptoms 
including  systemic  necrosis  and  watersoaking  Plantlets  inoculated  with  strain  Ea  273,  which  is 
virulent  on  most  apple  cuttivars  but  avirulent  on  ’Novole',  show  no  systemic  symptoms  ol  fire  blight 
When  39  strains  of  E  amylovora  were  evaluated  tor  virulence  to  'Novole',  there  was  a  significant 
association  between  data  obtained  from  the  in  vitro  assay  and  from  Inoculation  of  potted  ’Novole' 
plants  in  the  greenhouse  The  in  vitro  assay  indicated  that  of  143  field  isolates  of  E  amylovora 
from  N  America.  Europe  and  Egypt  that  were  tesied,  only  14  strains  were  virulent  to  "Novole'  All 
14  virulent  strains  were  from  the  eastern  and  central  USA,  and  Canada  Although  symptomatically 
there  was  a  good  correlation  between  the  in  vitro  and  greenhouse  assays,  the  growth  of  the 
bacteria  following  inoculation  differed  in  the  in  vitro  and  greenhouse  plant  material  In  greenhouse 
Novole'  plants,  populations  of  both  virulent  and  avirulent  strains  decreased  6  hr  after  inoculation 
Between  6  and  72  hr  after  inoculation  the  virulent  strain  increased  by  10^.  whereas  the  avirulent 
strain  increased  very  Bttle  In  in  vitro  plantlets  there  was  no  decline  in  population  after  inoculation, 
instead  cells  of  both  virulent  and  avirulent  strains  increased  by  104  and  ID^,  respectively, 
between  0  and  96  hr  after  inoculation  The  in  vitro  virulence  assay  can  be  adapted  readily  for  use 
as  a  resistance  screen 


CREATION  AND  ANALYSIS  OF  VIRULENCE  MUTANTS  OF  ERWINIA  AMYLOVORA  STRAINS 
K1  au6  Ge lder* ,  Pe ter  Bel lemann,  F rank  Bernhard ,  Marianne  Metzger ,  Ines 
Schafer,  Richard  Theller ,  Sabine  Walter,  and  Wol fgang  Ze 1 1 e r f~ 

Max-Pi anck-lnat 1  tut  fur  medizinlsche  Forachung,  Jahnatr.  29  ,  Heidelberg; 
i,  Blologlsche  Bundesanstal t ,  He ldel berg-DoEse nhe lm ;  Fed.  Rep.  of  Germany. 

We  have  used  the  Instability  of  bacterial  plasmids  In  Erwinia  amyl ovora 
6tralns  to  create  transposon  Insertions  In  these  host  cell6.  For  one  Btraln 
a  pBR-TnS-mob  plasmid  was  useful  as  a  donor  of  the  Tn5.  After  transfer  of 
the  F-epl6ome  the  cells  were  Infected  with  the  filamentous  phage  fd.  Its 
methylatlon  pattern  after  propagation  In  E.  amyl ovora  strains  corresponded 
to  E.  coll  K12-stralns,  which  was  also  shown  for  plasmids  transformed  Into 
E^.  amyl  ovora .  A  specially  designed  fd-plasmld  with  Tn5  Inserted  In  gene  2 
was  u6ed  as  suicide  vector  for  transposon  mutagenesis  In  Erwinia.  Another 
donor  for  transpo6on6  Is  the  Tl-plasmld  of  Agrobac  te  rluro  turoe  f  a  c 1 ens  when 
bearing  Tn5.  The  plasmid  16  efficiently  transferred  not  only  to  Escherichia 
coll  but  also  to  Erwinia  strains.  As  It  cannot  replicate  in  those  bacteria, 
only  the  co-t ran6ferred  transposon  survives  In  the  recipient  cell. 

Tn5-ln6ert lon6  In  E.  amyl ovora  were  screened  on  pear-shoots  and  pear- 
slices.  On  growing  cultured  pear  cells  virulent  strains  of  E.  amyl ovora 
overgrew  the  plant  cells  after  10  days  and  produced  blol uml nescence  at  that 
time  when  carrying  the  lux-operon,  whereas  avirulent  mutants  caused  a  faster 
killing  effect  on  pear  cells.  Cultured  tobacco  cells  or  grown  out  pear  cells 
were  immediately  attacked  by  both  classes  of  Erwinia  6traln6.  Some  of  the 
njt8nt6  were  deficient  In  EPS-product ion.  No  homology  vae  found  for  cloned 
DNA  fragments  with  cellulase  and  pec tate-lyase  genes  of  Erwinia  carotovora 
to  DNA  from  E.  amyl ovora .  The  encoded  enzymes  were  expressed  in  E. 
amyl ovora . 
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PATHOGEN}  C I TY  FACTORS  OF  COflKIA  AMYLOVORA 

Richard  M  Cooper*  and  David  Youle,  University  of  Bath,  BATH  BA2  7AY,  AVON, 
UK. 


From  an  intercellular  location  E . amy lovora  induceB  leakage  and  eventual 
death  of  hoEt  cells.  In  contrast  to  6oft-rot  erwlnias,  wall-degrading 
enzymes  are  lacking.  EPS  is  a  prerequisite  for  virulence  but  is  not  toxic. 
A  search  for  other  potential  pathogenicity  determinants  using  a  bioassay 
with  suspension-cultured  apple  cells,  revealed  a  low  MVt  (<1000D)  toxin  in 
concentrated  fluids  from  the  interaction  between  host  and  bucterlal  cells; 
only  that  from  virulent  isolate  (T)  or  an  avirulent  non-capsulated  mutant 
(E8)  capable  of  inducing  cell  leakage  were  toxic,  whereas  fluids  from 
capsulated  avirulent  (P)  were  not.  Direct  contact  between  host  cells  and 
bacteria  is  required  but  there  is  a  lag  phase  of  about  4  hrs  before  host 
cell  death  begins.  The  lag  can  be  circumvented  by  preincubation  of 
bacteria  with  host  cells.  Conditioning  of  E . amy lovora  results  from  a  low 
MVt  K500D)  ellcitor(s)  diffusing  from  host  protoplasts  (host  wall 
components  are  ineffective).  Host  activation  of  virulence  gene  expression 
parallels  that  of  Agrobacterium  and  Rhlzoblum;  the  elicltors  all  appear  to 
be  phenol ics  but  are  distinct  and  uniquely  Bctive  for  each  pathogen. 


DISTRIBUTION  OF  STREPTOMYCIN  RESISTANT  (Strr)  STRAINS  OF 
ERWIN1A  _  AMYLOVORA>  AND  CONTROL  OF  FIRE  BLIGHT  DISEASE  IN 
EGYPT.  'eL-GOORANI  ,  M.A.  and  EL-KASHEIR,  H.M.  Department  of 
plant  Pathology,  Faculty  of  Agriculture,  University  of  Alexandria, 
Alexandria,  Egypt. 

Sudden  severe  outbreaks  of  fire  blight  disease  on  pears  took  place 
at  different  Governorates  from  1982  to  present.  The  use  of  different 
copper  compounds  as  sprays  during  blossom  period  was  not  successful 
in  controlling  the  disease.  A  small  number  of  growers  employed 
streptomycin  6ulfate  (100-120  p g'nd)  during  blossom  period  at  4  day 
intervals  but  the  results  were  not  conclusive.  A  preliminary  survey  of 
the  incidence  and  occurrence  of  strains  of  E^  amylovora  resistant  to 
streptomycin  in  certain  pear  orchards  was  carried  out  during  May  1986. 
Isolates  of  E^  amylovora  were  collected  from  different  orchards  with  no 
history  of  streptomycin  use  as  well  as  from  one  orchard  in  which  strep¬ 
tomycin  was  applied  from  1983  to  1986  seasons  at  the  full  recommended 
rate.  One  isolate  out  of  88  isolates  which  were  collected  from  orchards 
with  no  history  of  streptomycin  use  showed  resistance  to  streptomycin 
with  a  minimal  inhibitory  concentration  of  about  225  ^jg^ml.  One  isolate 
out  of  84  isolates  which  were  collected  from  the  orchard  in  which 
streptomycin  was  applied  (1983-1986  seasons)  showed  resistance  to 
streptomycin  with  a  minimal  inhibitory  concentration  of  about  3200  ^jg/ 
ml.  Pathogenicity  tests  by  stab  inoculation  of  gTeen  ^ear  fruits  showed 
no  considerable  variation  in  virulence  among  the  Str~  and  Str  strains. 
Morphological  and  biochemical  charateri6tic6  were  similar  in  both  Str 
and  Str6  strains  of  amylovora . 


CORROBORATION  OF  DIFFERENTIAL  VIRULENCE  OF  ERWINIA  AMYLOVORA  TO  APPLE, 
AND  EVIDENCE  FOR  ITS  PLASMID-BORNE  NATURE  H.  S.  AtdwincKleV  J  L.  Norelli  J  -P. 

Panto  Y.  Lespinasse  and  S  V  Beer  Cornell  University,  Geneva,  NY  14456  and  Ithaca,  NY 
14853,  and  I  N  R  A  ,  Angers,  France 

In  the  greenhouse  apple  cv  Evereste  was  resistant  to  Erwinia  amylovora  strains  Ea266  (Canada), 
Ea273  (USA),  1430  (France)  and  2045  (Fr ).  Novole  was  resistant  to  Ea273, 1430.  and  2045,  but 
susceptible  to  Ea266,  Robusta  5  was  resistam  to  Ea273  and  2045, 6lightly  susceptible  to  1430, 
and  susceptible  to  Ea266  In  vitro  rooted  plantlets  ot  Evereste  were  resistant  to  strain  Ea273. 
slightly  susceptble  to  1430  and  2045,  and  susceptible  1o  Ea266  In  vitro  rooted  plantlets  ot 
Novole  were  resistant  to  strains  2045  and  Ea273.  6lightly  susceptible  to  1430,  and  susceptible  to 
Ea266  Significant  populations  of  all  4  strains  were  recovered  from  symptomless  in  vitro  plantlets 
Of  both  Evereste  and  Novole.  but  populations  were  generally  higher  in  ptanllets  with  symptoms 
These  results  confirm  the  existence  ot  differential  virulence  of  E  amylovora  for  Matus  cvs  They 
Indicate  that  cv  Evereste  may  be  subject  lo  differential  virulence  The  French  strain  1430  has  a 
certain  degree  of  differential  virulence  Ea266  (virulent  lo  Novole)  has  a  30-kb  plasmid,  whereas 
Ea273  and  Ea32 2  (both  avirulent  to  Novole)  have  a  30-kb  and  a  60-kb  plasmid  A  transconjugant 
ot  Ea266  containing  a  Tn5-labeled  60-kb  plasmid  of  Ea322  was  avirulent  to  Novole  When  Ea266 
was  complemented  with  a  library  ot  Ea322  plasmid  DNA  cloned  in  pBR322.  many  clones  did  not 
aflect  virulence  ot  Ea266  to  Novole  However  a  clone  containing  a  4-kb  and  a  1 ,5-kb  EcoRl 
fragment  ot  the  30-kb  plasmid  was  avirulent  to  Novole  The  4-kb  fragments  from  Ea273  and  Ea266 
were  cloned  in  both  orientations  in  the  stable,  tow  copy  number  vector  pCPP8  The  4  chimeric 
plasmids  did  not  aflect  doubting  time  of  Ea266,  nor  Its  virulence  to  the  susceptible  cv  Idared 
However.  Ea266  complemented  wilh  any  of  the  lour  plasmids,  but  not  with  the  vector  alone,  was 
avirulem  to  Novole 
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COMPLEMENTATION  FOR  PATHOGENICITY  OF  NONPATHOGENIC  TN5-INDUCED  MUTANTS  OF 
EFW1N1A  AMYLOVORA.  Eva  M,  Steinberger*,  David  W.  Bauer,  end 
Steven  V.  Beer.  Department  of  Plant  Pathology,  Cornell  University,  Ithaca, 
Ky  14853. 

A  genomic  library  of  F.  amylovora,  strain  E a 32 1 ,  was  constructed  In  the 
low-copy  number  cosmid  pCPP9.  It  was  mobilized  into  Tn5-induced 
nonpathogenic  mutants  of  E a 32 1  end  Ea 322  to  identify  wild-type  sequences 
complementing  for  pathogenicity.  Approximately  1000  transconjugants  per 
mutant  were  screened  for  pathogenic  capability  by  replica  transfer  onto 
freshly  cut  slices  of  immature  pear  fruit.  Two  DNA  fragments  of  38  kb  and 
50  kb  restored  wild-type  levels  of  virulence  to  two  and  four  mutants, 
respectively.  Restriction  mapping  revealed  that  the  cosmids  contain  an 
overlapping  sequence  of  about  15  kb.  Subclones  from  a  10  kb  EcoRI  fragment 
of  the  overlapping  region,  constructed  in  the  low-copy  number  plasmid  pCPP8, 
contained  at  least  two  genes  involved  in  pathogenicity.  Three  additional 
mutants  were  complemented  by  another  fcoRI  fragment  of  approximately  20  kb. 
Genes  involved  in  pathogenicity  are  distributed  over  at  least  30  kb  of  the 
genome  of  E.  amylovora . 


ROLE  OF  ANTIBIOTIC  PRODUCTION  BY  EFWJK1A  FEF.B1COLA  STRAIN  EH252  IN  THE 
CONTROL  OF  FIRE  BLIGHT.  Joel  L.  Vanneste*,  Lawrence  B.  Smart,  and 
Steven  V,  Beer.  Department  of  Plant  Pathology,  Cornell  University,  Ithaca 
NY  14853.  ’ 

Strain  Eh252  of  E.  herbicolc  is  highly  effective  in  reducing  fire  blight 
incidence  under  orchard  conditions  and  inhibits  £.  amylovora ,  in  vitro ,  by 
antibiosis.  To  examine  the  relationship  between  these  two  properties, 
mutants  of  Eh252  were  produced  using  a  derivative  of  the  bacteriophage 
lambda  as  a  vector  for  Tn5.  Of  1500  kanamycin  resistant  strains,  three 
lacked  antibiotic  activity.  For  one  of  these  mutants.  Southern 
hybridization  using  the  Tn5-conta i ni ng  plasmid  pRZ 1 02  as  probe,  revealed  the 
presence  of  a  single  Tn5-insertion.  This  mutant  and  the  wild-type  strain 
multiply  on  apple  blossoms  at  similar  rates.  Results  of  tests  conducted 
under  controlled  environment  conditions  indicated  that  the  mutant’s  ability 
to  control  apple  blossomi  infection  by  E.  amylovora  was  reduced  relative  to 
Eh252.  These  preliminary  data  suggest  that'antibiotic  activity  is  involved 
in  the  ability  of  strain  Eh252  to  control  fire  blight. 


CHARACTERIZATION  OF  A  PLASMID  OF  EFWIN1A  AMYLOVORA,  Ea322. 

Eva  M.  Steinberger*  and  Steven  V  Beer,  Department  of  Plant  Pathology, 
Cornell  University,  Ithaca,  NY  14853. 

Several  strains  of  E.  amylovora  harbor  two  plasmids  of  ca.  30  kb  and  ca. 
60  kb.  Spontaneous  loss  or  curing  of  the  60  kb  plasmid  from  strain  E a 32 2 
did  not  affect  pathogenicity  or  change  the  strain’s  virulence  towards  apple 
seedlings  or  immature  pear  fruits.  But,  when  a  Tn5-labelled  derivative  of 
the  plasmid  (pCPP60.1),  was  conjugated  into  strain  Ea266,  that  strain’s 
virulence  towards  the  apple  cultivar  Novole  was  eliminated  (Aldwinckle, 
Norelli,  Paulin,  Lespinasse  and  Beer;  this  abstract  series).  A  complete 
restriction  map  of  pCPP60.1  was  constructed  using  Eco RI,  BamHl ,  Sal 1,  and 
*2>a I .  The  site  of  Tn5  insertion  and  the  size  of  the  indigenous  plasmid  (57 
kb)  were  determined.  The  mobilization  region  of  pCPP60.1  was  cloned  in 
pUC9-Cm  and  mapped  to  a  1  kb  sequence  delineated  by  two  fooRl  sites.  Other 
possible  functions  of  the  indigenous  plasmid  are  being  investigated  with  the 
aid  of  a  complete  library  of  its  DNA. 


PURIFICATION  AND  CHARACTERIZATION  OF  THREE  ANTIBIOTICS  PRODUCED  BY  ERWINIA 
HERB1COLA  C9-1.  C.  I.  Ishimaru*,  E.  J.  Rios,  R.  R.  Brubaker.  Michigan 
State  Univeraity,  East  Lansing,  MI  4882A. 


Ervinia  herbicola  C9-1  produces  three  antibiotics  in  vitro  which  were 
purified  to  homogeniety  by  reverse  phase  HPLC.  These  antibiotics  were 
called  herbicolin  O,  I  and  2C.  Herbicolin  O  had  a  broad  activity 
spectrum,  whereas  herbicolin  I  and  2C  inhibited  only  E^.  amylovora  and 
Staphylococcus  aureus.  Spontaneous  mutants  of  E^.  amylovora  selected  for 
insensitivity  to  herbicolin  1  were  also  insensitive  to  herbicolin  2C.  The 
activity  of  herbicolin  O  was  decreased  in  the  presence  of  L-histidine; 
herbicolin  I  and  2C  activities  were  unaffected  by  histidine.  All  three 
herbicolins  were  base  labile  and  sensitive  to  be t a- la ct amase ,  suggesting 
that  they  contained  a  beta-lactam  nucleus.  That  they  contained  a  novel 
monocyclic  beta-lactam  substituted  ring  was  indicated  by  their  UV  light 
absorbance  and  ^H~NKR  spectra.  Further  analyses  indicated  herbicolin  I 
consisted  of  an  uncommon  amino  acid  in  the  N_terminus  position  followed  by 
valine  and  had  a  pseudomo lecu lar  ion  of  |M  ♦  H)  at  m/t  317.  Significant 
reductions  in  disease  severity  were  obtained  in  immature  pear  fruit  assays 
when  either  partially  purified  herbicolins  or  cells  of  £.  herbicola  C9-1 
were  applied  prior  to  inoculation  with  E^.  amylovora. 
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GENET ICAL  ANALYSIS  OF  THE  PATHOCEN IC ITY  OF  ERWINIA  AMYLOVORA 

J«c  qual lne  LAURENT*  and  Marle-Anne  BARNY .  L.bor.tolre  d«  Pathologle 
Vegetal*,  INRA,  16, rue  Cl.  Bernard,  F- 75231  PARIS  Cedex  05. 

Two  approache*  have  been  undertaken  to  atudy  the  determinant*  of  the 
virulence  of  Erwlnla  aaylovora.  Flratly,  the  atraln  CFBP  1430  of  E. 
HJlovorl  >>«"  cured  of  pEA,  an  ublqultou  pi. amid  of  the  apeclea,  which 

waa  preeent  a*  a  unique  plaatrld  in  thl.  atraln.  The  cured  .train  proved 
virulent.  Thua  pEA  doea  not  play  an  eaaentlal  part  In  the  pathogenicity  of 
—  *"7lovor*.  In  the  courae  of  thl.  atudy  gene(.)  nece.aary  for  thiamine 
blo.ynthe.la  have  been  localised  on  pEA.  Secondly,  .table  mutant,  of  Erwlnla 
amylovor*  atraln  CFBP  1430  were  obtained  by  lnaertlon  of  MuPRl3,  a  defective 
A  B  derivative  from  bacteriophage  Mu.  The  reaultlng  Cmr  clone,  were 
acreened  on  apple  calll.  Mutant.  ahowlng  altered  pathogenicity  were 
i .elated.  They  exhibited  a  range  of  phenotype,  a*  regard,  to  their  behavior 
In  hoat  and  non-hoat  plant*.  The  characterization  of  theae  mjtanta  haa  been 
undertaken,  paying  .pedal  attention  to  outer  membrane  component*. 


AN  EXTRACELLULAR  GLUCAN  FROM  A  VIRULENT  STRAIN  OF  ERWTNIA  AMYLOVORA.  Robert 
A.  Rastall*^ ,  Anthony  R.W.Snntht,  Patrick  Blake  t  and  Richard  C.Hignett}. 
^Thames  Polytechnic,  London  SE  18  6PF ,  England  and  1  Institute  of  Horticult¬ 
ural  Research,  East  Mailing,  Kent  ME  19  6BJ ,  England. 

Under  in  vitro  cultural  conditions  that  normally  result  in  the  production 
of  extracellular  polysaccharide  (EPS),  a  virulent  variant  of  Erwinia  amy lo- 
vora  strain  T,  T63,  produced  a  low  M  glucan.  The  glucan  was  released  as 
an  extracellular  complex  together  wifh  protein  and  lipopolysacchande ,  from 
which  it  was  released  by  sequential  phenol/water  extraction,  EDTA  treatment, 
and  column  chromatography  on  Sepharose  4B. 

The  low  M  fraction  from  the  Sepharose  4B  column  exhibited  potent  inhib¬ 
itory  activity  toward  the  hypersensitive  response  (HR)  in  tobacco.  Chroma¬ 
tography  of  this  material  on  Biogel  P2  yielded  peaks  of  the  glucan  and  of 
four  unidentified  uv-absorbing  species.  The  purified  glucan  did  not  dis¬ 
play  any  HP- inhibiting  activity.  It  is  not  known  at  present  which  of  the 
other  components  is  biologically  active. 

The  glucan  was  characterized  by  methylation  analysis  and  NMR  spectroscopy 
(*B  and  l^o  as  a  £ i-2  linked  glucan  containing  a  fl-2,6  branch  residue. 

The  glucan  appeared  to  be  an  equimolar  mixture  of  penta-  and  hexasacchande , 
and  resembled  the  low  M  glucans  concerned  with  osmotic  control  that  can 

r 

be  recovered  from  the  penplasmic  space  of  other  Gram-negative  organisms. 

In  vivo  (pear  slices),  strain  T83  produced  EPS  rather  than  the  glucan. 

The  significance  of  these  results  is  discussed. 


GENE  CLUSTER  OF  ERWINIA  AMYLOVORA  INVOLVED  IN  PATHOGENICITY  AND  INDUCTION  OF 
THE  HYPERSENSITIVE  RESPONSE.  David  W.  Bauer*,  Eva  M.  Steinberger  and 
Steven  V.  Beer.  Department  of  Plant  Pathology,  Cornell  University,  Ithaca, 
NY  14853. 

Two  independent,  prototrophic  Tn5  insertion  mutants  of  Enrinia  amylovora , 
E a 32 1 -T 1 02  and  Ea322-T101,  were  identified  that  are  nonpathogenic  to 
ltmature  pear  fruits  and  fail  to  induce  a  hypersensitive  response  (HR)  in 
tobacco  leaves.  A  third  nonpathogenic  Tn5  insertion  mutant,  Ea322-T118,  has 
reduced  ability  to  induce  an  HR  in  tobacco.  Two  previously  identified 
naturally  occurring  nonpathogenic  strains,  Ea345  and  Ea362,  also  fail  to 
induce  the  HR.  The  Tn5-containing  EcoRI  fragment  from  E a 322 -T 101  was  cloned 
and  used  to  probe  genomic  libraries  of  the  wild-type  strain  Ea322.  A 
recombinant  plasmid,  pCPP120,  weakly  restored  pathogenicity  and  the  ability 
to  induce  an  HR  to  Ea322-T101  and  Ea345.  A  second  plasmid,  pCPP114, 
restored  pathogenicity  and  the  ability  to  induce  an  HR  to  Ea321-T102,  Ea362, 
and  occasionally  to  Ea345.  No  plasmid  was  found  that  complemented  the 
mutation  in  E a 322 -T 118.  Restriction  mapping  showed  that  the  two  plasmids 
overlap  by  about  2  kb.  Functional  analysis  of  subclones  from  the  two 
plasmids  was  used  to  determine  the  location  of  the  genes  on  restriction  maps 
of  the  plasmids.  The  results  revealed  a  gene  cluster  that  spans  a  minimum 
of  12.5  kb  and  includes  at  least  three  transcriptional  units. 
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evaluation  of  fireblight  resistance  of  somaclonal 
variants  induced  from  the  pear  CULTIVAR  "DURONDEAU". 

Jacques  VISEUR 

Feculte  des  Sciences  Agr  onomi ques 
Centre  de  Lutte  Jnt£gree  en  Phytopathologie  (I.R.S.I.A.) 

B  5800  Gembloux,  Belgium 

Id  vitro  regeneration  of  plantlets  was  obtained  from  calluses  induced  on 
roots  or  stems  of  the  pear  cv  "Durondeau".  Regenerated  plantlets  were 
micropropagated  and  their  progenies  submitted  to  an  early  test  of  resistance 
toward  fireblight  caused  by  Erwinia  amylovora. 

Plants  regenerated  from  calluses  iniated  on  roots  gave  3  clones  with  a 
peculiar  behaviour  when  inoculated  i_n  vitro  with  E.  amylovora :  axillary  buds 
developped  from  the  stem  basis  of  inoculated  plantlets,  producing  shoots 
which  escaped  infection. 

After  micropropagation ,  in  vitro  rooting,  and  adaptation  into  soil, 
plants  of  2  of  the  3  clones  had  shorter  internodes  and  exhibited  slower 
growth  than  the  third  clone  Bnd  the  original  cultivar. 

When  inoculated  in  the  growth  chamber  with  E_^  amylovora ,  dwarfed  plants 
exhibited  a  dry  necrosis  of  the  stem  immediately  after  the  front  of 
bacterial  progress,  which  stopped  before  reaching  tissues  lignified  during 
the  previous  growth  cycle.  Healthy  shoots  developped  from  axillary  buds  just 
below  the  edge  of  the  necrotic  zone. 

With  cv  "Durondeau"  controls,  necrosis  was  clearly  behind  the  front  of 
bacterial  colonization,  extending  through  vascular  tissues  down  to  the  basis 
of  the  inoculated  plants,  which  were  eventually  killed. 


INVOLVEMENT  OF  ANTIBIOTICS  IN  THE  MECHANISM  BY  WHICH  ERWINIA  HEREICOLA 
INHIBITS  ERWINIA  AMYLOVORA 

Richard  S.  Wodzinski*,  Tammy  E.  Umholtz.  Mary  Beth  Mudqett  and  Steven  V. 
Beer** .  *Bio1ogy  Dept.,  Itnaca  College,  Ithaca,  NY,  14850  and  **Dept.  of 
Mant  Pathology,  Cornell  University,  Ithaca,  NY,  14853. 

The  ability  of  certain  strains  of  Enrinia  herbicola ,  when  grown  on 
glucose-asparagine  medium,  to  produce  antibiotics  that  inhibit  E.  anylovora 
strain  Ea273  correlated  well  with  the  ability  of  strains  to  inhibit  the 
development  of  fire  blight  in  a  research  apple  orchard.  A  crude  preparation 
from  E.  herbicola  strain  Eh318  delayed  the  development  of  fire  blight 
symptoms  in  inrnature  Bartlett  pear  fruits  inoculated  with  Ea27 3 .  No  delay 
in  the  development  of  symptoms  occurred  when  pears  were  inoculated  with 
Ea273R318,  a  mutant  of  Ea273  resistant  to  the  antibiotic  of  Eh318.  In 
addition,  Eh318  protected  pears  from  infection  by  Ea273,  but  much  less 
protection  resulted  when  pears  were  inoculated  with  Ea273R318.  Strains 
Eh3 18  and  Eh252  produce  different  antibiotics  based  on  stability  in  acid, 
the  size  and  clarity  of  zones  of  inhibition  on  lawns  of  Ea  273,  and  the 
phase  of  growth  during  which  antibiotics  are  produced.  Furthermore,  the 
action  of  the  Eh318  antibiotic  is  not  expressed  in  the  presence  of  a 
combination  of  histidine  and  arginine,  while  only  histidine  precludes 
expression  of  the  antibiotic  produced  by  Eh252. 


FIRE  BLIGHT  DISEASE:  A  HYPERSENSITIVE  REACTION  DELAYED  BY  ERWINIA  AMYLOVORA 
ThROUGH  EXCRETION  OF  ( L ) -2 , 5-DI H YDROPHEN YLALANI NE?  A  HYPOTHESIS.  Gottfried 
j.  Feistner  *,  Pasarow  Analytical  Neurochemistry  Facility,  Dept.  Psychiatry 
and  Behavioral  Sciences,  Stanford  Medical  Center,  Stanford,  CA  94305. 

Recent  results  using  a  pear  tissue  culture  bioassay  (E.L.  Civerolo  et 
al.  fed)  1967,  Plant  Pathogenic  Bacteria,  p.  509-519,  Martinus  Nighoff 
Publishers,  Boston)  suggested  that  2 , 5-dihydropheny la lani ne  (DHP),  a  secon¬ 
dary  metabolite  from  E..  amylovora ,  may  be  a  virulence  factor  in  fire  blight 
disease,  but  the  role  of  DhP  in  the  disease  process  is  not  clear.  It  seems 
reasonable  to  assume  that  DHP  may  induce  necrosis  via  enzyme  inhibition  or 
other  direct  toxic  actions.  However,  work  involving  Nocardia  asteroides, 
an  intracellular  human  pathogen  which  survives  in  its  host,  in  part, 
because  it  can  neutralize  reactive  oxygen  radicals  produced  by  host 
itacrophages,  and  the  observation  that  DHP  is  a  strong  reducing  agent  which 
may  act  in  a  similar  manner,  has  led  the  author  to  also  consider  the 
following  alternative  virulence  mechanism.  Accordingly,  fire  blight 
necrosis  may  be  self-inflicted  by  rosaceous  plants  through  the  so-called 
•hypersensitive  reaction*  (HR)  which  it6elf  is  only  vagely  defined  as 
rapid  collapse  and  death  of  plant  cells,  but  seems  to  involve  a  respira¬ 
tory  burst  and  possibly  also  the  generation  of  reactive  oxygen  radicals. 

The  true  role  of  DHP  in  fire  blight  disease  might  then  be  the  delay  of  the 
HR  until  the  bacterium  reaches  the  stationary  growth  phase  and  no  longer 
produces  DhP,  at  which  tin.e  the  HR  is  no  longer  beneficial  but  lethal  to 
the  plant.  This  hypothesis  relates  to  other  phy tobacte r ia  1  metabolites  as 
well  | G .  Feistner,  in:  Z.  Klement  et  al.  (ed).  Methods  in  phy tobacter 10- 
logy,  Akademiai  Kiado,  Hungary;  in  press). 
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University,  Hissar  125004,  India 

(3) 

IND 

Sholberg,  P.  Agriculture  Canada,  Research  Station,  Summerland, 
Brit.  Columb.  V0H  1Z0  Canada.  (604-494-7711) 

(1) 

CND 

Simon,  Erzsebet.  Plant  Quarantine  Laboratory, 

Plant  Protection  and  Agrochemical  Station,  P.0.  Box  99, 

6801  Hodmezovasarhely,  Hungary  (62-46611) 

(3) 

HUN 

Simonsen,  J.,  State  Experimental  Station,  Laasbyvej  18, 

8660  Skanderborg,  Denmark.  (06-520877) 

(2) 

DK 

Singh,  B.  P. ,  USDA,  APHIS,  Federal  Center  Bldg., 

'Room  627,  6505  Belcrest  Rd.,  Hyattsville,  MD  20782 
(301)  436-5215 

(2) 

USA 

Slack,  D.,  Dept,  of  Plant  Pathology,  Univ.  of  Arkansas, 
Fayettsville,  Arkansas  72701.  (501-575-2446) 

(1) 

USA 

Sletten,  A.,  Dept,  of  Plant  Pathology,  Norwegian  Plant 

Protection  Institute,  Box  70,  1432  AS-NLH,  Norway 

(1) 

NOR 

Smith,  A.  R.  W.,  School  of  Biolog.  Sciences  and 

Environmental  Health,  Thames  Polytechnic, 

Wellington  Street,  London  SE18  6PF,  England 

(1) 

UK 

Smith,  I.  N.,  European  and  Mediter.  Plant  Protect.  Organ., 

1  rue  Le  Notre,  75016  Paris,  France.  (1-45-20-77-94) 

(2) 

FR 

Smith,  T.J.,  Chelon-Douglas  Extension,  400  Washington, 

Wenatchee,  Wash.  98801.  (509-663-1121) 

(2) 

USA 

Sobiczewski,  P.,  Research  Institute  of  Pomology,  ul. 

Pomologiczna  18,  96-100  Skierniewice,  Poland. 

(Skierniewice  34-21) 

(1) 

POL 

Spotts,  R.  A.,  Mid-Columbia  Expt.  Station,  3005  Expt. 

Station  Drive,  Hood  River,  Oregon  97031.  (503-386-2030) 

(2) 

USA 

Stead,  D.,  Min.  Agric.,  Fish,  and  Food,  Harpenden  Laboratory, 
Hatching  Green,  Harpenden,  Herts  AL5  2BD  England  (5241) 

(1) 

UK 

Steiner,  P.,  Department  of  Botany,  University  of  Maryland, 
College  Park,  Maryland  20742.  (301-454-3816) 

(2) 

USA 

Stino,  G.  R.,  Dept,  of  Horticulture,  Faculty  of 

Agriculture,  Cairo  University,  Giza  (Cairo),  Egypt 

(2) 

EGY 
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Suqar,  D.,  Southern  Oregon  Expt.  Station,  569  Hanley  Rd., 

Medford,  Oregon  97502.  (503-772-5165) 

(2) 

USA 

Sumida,  T.,  Pesticides  Devel.  Div. ,  Sumitomo  Chem.  America,  Inc. 
345  Park  Ave.,  New  York,  NY  10154  (212-207-0600) 

(2) 

USA 

Suta,  Victoria,  Research  Institute  for  Fruit  Growing, 

0300  Pitesti-Maracineni ,  Romania  (976-34292) 

(3) 

ROM 

Sutton,  T.  B.,  Department  of  Plant  Pathology,  N.C. 

State  Univ.,  Raleigh,  North  Carolina  27695-7616 
(919-737-2752) 

(1) 

USA 

Swanson,  B.  T.,  Dept,  of  Horticulture,  356  Alderman  Hall, 
University  of  Minnesota,  St.  Paul,  Minnesota  55108. 
(612-373-1011) 

(1) 

USA 

Taylor,  D.  Ministry  of  Agric.,  Fish  &  Food,  National  Fruit 

Trials,  Brogdale  Exp.  Hort.  Station,  Faversham, 

Kent  ME13  8XZ,  England.  (079582-5462/3/4) 

(1) 

UK 

Teylingen,  M.  van,  Plant  Protection  Service,  Geertjesweg  15, 

P.0.  Box  9102,  6706  EA  Wageningen,  The  Netherlands. 
(8370-96911) 

(2) 

NL 

Thibault,  B.,  Station  d' Arboriculture  Fruitiere,  I.N.R.A., 

Route  de  St.  Clement,  Beaucouze,  49000  Angers,  France. 
(16-44-73-51.08) 

(1) 

FR 

Thompson,  J.  M.,  Route  2,  Box  2993,  Blairsville,  Georqia  30512 
(404-745-3558) 

(4) 

USA 

Thomson,  S.  V.,  Department  of  Bioloqy,  UMC  53,  Utah  State  Univ. 
Logan,  Utah  84322-5305.  (801-750-3406) 

(1) 

USA 

Timmermans,  Y.,  Lab.  de  Phytopathologie,  Centre  d' Etudes  de 
Phytobacterioses,  3  Place  Croix  du  Sud,  Sci.  15  D,  1348 
Louvain-La-Neuve,  Belgium  (010-433752) 

(1) 

BLG 

Travis,  J.  A.,  Department  of  Plant  Pathology,  Penn  State 
University,  Buckhart  Lab.,  University  Park,  PA  16802. 

(2) 

USA 

Tsiantos,  J.,  Plant  Protection  Inst.,  38001  Volos,  Greece 
(0421-60601) 

(2) 

GRC 

United  States  Department  of  Agriculture, 

Library  Records  Division,  Agric.  Res.  Center, 

Beltsville,  Maryland  20705. 

(2) 

USA 

Van  Buskirk,  P.  D.,  Jackson  County  Extension  Service, 

1301  Maple  Grove  Drive,  Medford,  Oregon  97501 
(503-776-7381) 

(1) 

USA 

Vantomme,  R.,  Laboratory  for  Microbiology,  Research  Center 
for  Fytobacterioses,  K.  L.,  Ledeganckstraat  35, 

(1) 

BLG 

9000  Gent,  Belgium.  (091-227821) 
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Veldeman,  R.,  Ministry  of  Agriculture,  Research  Station 
for  Phytopathology,  Burg,  van  Gansberghelaan  96, 

9220  Merelbeke,  Belgium.  (091-522083) 

(2) 

BLG 

Vereecke,  M.,  Plant  Protection  Service,  Ministry 
of  Agric.,  Manhattan  Center,  Bolwerklaan  21, 

1210  Brussels,  Belgium  (02-211.72.11) 

(1) 

BLG 

Vermaerke,  D.,  Ministerie  van  Landbouw-Plantenbescherming, 

St.  Lievenslaan  33A,  9000  Cent,  Belgium  (091-352537) 

(1) 

BLG 

Vidal,  R.,  Casilla  12,  Teno,  Chili.  (75-411105) 

(3) 

CHL 

Viseur,  J.,  Centre  de  Lutte  Integree  en  Phytopathologie, 
I.R.S.I.A.,  Avenue  Marechal  Juin  13,  5800  Gembloux, 

Belgium  (081-61.01 .26) 

(1) 

BLG 

Vogelsanger,  D.,  Pflanzenschutzamt ,  Hermannswerder  20A, 

15  Fbtsdam,  East  Germany. 

(2) 

DDR 

Vondracek,  J.,  Fruit  Research  Station,  Techobuzize, 

411  42  Ploskovice  (okr.  Litomerice),  Czechoslovakia. 
(Ploskovice  9387) 

(2) 

CZE 

Voronkova,  L.,  Dept,  of  Bacteriology,  Central  Laboratory 
for  Plant  Quarantine,  1/11  Orlikov  per.,  107139 

Moscow,  B-139,  Russia. 

(3) 

RUS 

Vuurde,  J.  W.  L.  van,  Research  Institute  for  Plant  Protect., 
Binnenhaven  12,  P.0.  Box  9060,  6700  GW  Wageningen, 

The  Netherlands  (08370-19151) 

(2) 

NL 

Wade,  E.  K.,  Department  of  Plant  Pathology,  University 
of  Wisconsin,  Madison,  Wisconsin  53706. 

(608-262-1426) 

(2) 

USA 

Waldner,  W.,  Sudtiroler  Beratungsring  fur  Obst  und  Weinbau, 
Andreas  Hoferstrasse,  39011  Lana,  Italy 

(3) 

ITA 

Walsh,  P.  F.,  Dept,  of  Agriculture,  Agriculture  House, 

Kildare  St.,  Dublin  2,  Ireland.  (789011,  est.  2089) 

(2) 

IRL 

Westwood,  M.  N.,  Department  of  Horticulture,  Oregon 

State  University,  Corvallis,  Oregon  97331. 

(503-754-3695) 

(2) 

USA 

Wimalajeewa,  S.,  Plant  Research  Institute,  Burnley  Gardens 

Swan  Street,  Burnley,  Victoria  3121,  Australia. 

(8101511) 

(3) 

AUS 

Wodzinski,  R.  S.,  Biology  Department,  Ithaca  College, 

Ithaca,  New  York  14850.  (60 7-274-3979) 

(1) 

USA 

Yoder,  K.  S.,  Fruit  Research  Laboratory,  Va.  Polytech. 

Inst.,  2500  Valley  Ave.,  Winchester,  Virginia  22601. 

(1) 

USA 

(703-667-8330) 
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Yorston,  Y.  M.,  Brit.  Columb.  Ministry  of  Agric.,  Research 
Station,  Summerland,  British  Columbia  VOH  1Z0,  Canada. 
(604-494-0401) 

(2) 

CND 

Young,  Debra,  Arizona  Cooperative  Extension  Service, 

450  S.  Haskell,  Willcox,  Arizona  85643. 

(2) 

USA 

Young,  J.  M.,  Plant  Diseases  Division,  MARC,  Private  Bag, 
Auckland,  New  Zealand.  (893660) 

(2) 

NZ 

Zaccheo,  A.,  Via  Gaggiolo,  6855  Stabio, 

Ticino,  Switzerland  (091-472520) 

(3) 

SWT 

Zehr,  E.  I.,  Department  of  Plant  Pathology  &  Physiology, 
Clemson  University,  Clemson,  South  Carolina  29631. 
(803-656-3450) 

(2) 

USA 

Zeller,  W .,  Bioloqische  Bundesanstalt  fur  Land  und 
Forstwirtschaft,  Institut  fur  Pflanzenschutz  im 

Obstbau,  Schwabenheimerstrasse,  Postfach  73, 

6915  Dossenheim/Heidelberg,  West  Germany 
(06221-85238) 

(1) 

BRD 

Zhang,  Z.,  Dept,  of  Phytopathology,  Inst,  of  Plant 

Quarantine,  Min.  of  Agric.,  Anim.  Husb.  and  Fish., 

Beijing,  China  (PRC)  (594843) 

(3) 

CHI 

Zoller,  B.  G.,  The  Pear  Doctor,  Inc.,  P.0.  Box  952, 

Yuba  City,  California  95992.  (916-674-1255) 

(2) 

USA 

Zutra,  D.,  Department  of  Plant  Pathology,  Agricultural 

Research  Organization,  The  Volcani  Centre,  Bet  Dagan 

50250,  Israel  (972-03.980.535) 

(1) 

ISR 

Zwet,  T.  van  der,  U.S.  Department  of  Agriculture, 

Appalachian  Fruit  Research  Station,  Rt.  2,  Box  45, 
Kearneysville,  West  Virginia  25430 
(304-725-3451,  ext.  29) 

(1) 

USA 
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Working  Group  Membership  by  Country  1/ 


Argentina 

Bergna,  D.  A. 

♦Meyer,  F.  C. 

Australia 

♦Cartwright,  D.  N. 

Fahy,  D.  C. 

Sampson,  P.  J. 
Wimalajeewa,  S 

Austria 

♦Keck,  M. 

Belgium 

Deckers,  T. 

De  Ley,  J. 

Geenen,  J. 

Laere,  0.  van 

Laroche,  M. 

Luchene,  K.  van 
Maroguin,  C. 

♦Porreye,  W. 
Timmermans,  Y. 
Vantomme,  R. 
Veldeman,  R. 
Vereecke,  M. 
Vermaerke,  D. 
Viseur,  J. 

Brazil 

Bredemeier,  D. 
Feliciano,  A.  J. 

Canada 

AGR.  CAN.  LIBRARY 

Biggs,  A.  R. 

♦Bonn,  W.  G. 

Braun,  P.  G. 

Cline,  R.  A. 

Coulombe,  L.  J. 
Davidson,  J.  G.  N. 
♦Evans,  I.  R. 

Gibbins,  L.  N. 

Howard,  R.  J. 

Hunter,  C.  L. 
Lethal,  J. 
♦Lockhart,  C.  L 
McPhee,  R. 
Muir,  J. 
Rousselle,  G. 
♦Sawatzky,  R. 
♦Sholberg,  P. 
Yorston,  Y.  M. 

China  (P.R.) 

♦Cao,  R. 

Zhang,  Z. 

Chili 

del  Solar,  C.  E. 

♦Vidal,  R. 

Cyprus 

♦Dimova,  M. 

Pashiardis,  S. 

Czechoslovakia 

♦Kudela,  V. 

Vondracek,  J. 

Denmark 

Anderson,  H. 
Christensen,  F.  G. 
♦Dinesen,  G. 

Mosegaard,  J. 
Simonsen,  J. 

East  Germany  (DDR) 

♦Kleinhempel,  H. 
Vogelsanger,  D. 

1/  Names  with  asterisk  (*)  are  contact  persons. 
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Egypt 

Abo-El-Dahab,  M.  K. 
El-Kazzaz,  M.  K. 

*E1-Said,  S. 

Stino,  G.  R. 

England  (U.  K.) 

Alston,  F.  H. 

Billing,  E. 

Byrde,  R.  J.  W. 

Cooper,  R.  M. 

Ebbels,  D.  L. 

Epton,  H.  A.  S. 

Evans,  E.  G. 

Fox,  R.  T.  V. 

*Garrett,  C.  M.  E. 

Hignett,  R.  C. 

Jones,  D.  R. 
Mansfield,  J.  W. 
Roberts,  I. 

Rowson,  G.  R. 

Smith,  A.  R.  W. 
Stead,  D. 

Taylor,  D. 

France 

Balavoine,  P. 

Cadic,  A. 

Chevalier,  R. 

Larue,  P. 

Lecomte,  P. 

Michon,  P. 

*Paulin,  J.  P. 

Smith,  I. 

Thibault,  B. 

Greece 

Panagopoulos,  C.  G. 
*Psallidas,  P.  G. 

Tsiantos,  J. 

Hungary 

Klement,  Z. 

*Simon,  E. 

India 

Gupta,  V.  K. 

Sharma,  V.  P. 

Ireland 

*Walsh,  P. 

Israel 

*Shabi,  E. 

Zutra,  D. 

Italy 

*Bazzi,  C. 

Calzolari,  A. 

Ercolani,  G. 

Fideghelli,  C. 

Garibaldi,  A. 

Mazzucchi,  E. 
Oberhofer,  H. 

Quarta,  R. 

Waldner,  W. 

Japan 

*Fujita,  K. 

Goto,  M. 

Kato,  T. 

Okuse,  I. 

Mexico 

*Fucikovsky,  L. 

Mendoza  H.,  A. 

Nuncio,  0. 

Palacios,  C.  J. 

Morocco 

Benjama,  A. 

*Chouibani,  M. 

Netherlands 

Bouma,  S. 

CHRONICA  HORTIC. 
Heybroek,  H.  M. 

Janse,  J.  D. 

Kooistra,  T. 

Meijneke,  C.  A.  R. 

PUDOC 

Scheer,  H.  A.  T.  van 
Schouten,  H.  J. 
*Teylingen,  M.  van 
Vuurde,  J.  W .  L.  van 
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New  Zealand 

Drewitt,  W. 

♦Hale,  C.  N. 

Young,  J.  M. 

Norway 

Dale,  T. 

♦Sletten,  A. 

Fbland 

Burkowicz,  A. 
♦Sobiczewski,  P. 

Fbrtugal 

Lopes  Barardo,  R. 
♦Martins,  J.  M.  S. 

Romania 

Richiteanu,  A. 

Severin,  V. 

♦Suta,  V. 

Russia  (USSR) 

♦Voronkova,  L. 

South  Africa 

♦Hattingh,  M.  J. 

Schwabe,  W.  F.  S. 

Spain 

Carrera,  M. 

Lopez  Gonzales,  M. 
Mansergas,  A.  J.  F. 

Noval,  C. 
♦Palazon,  I. 
Sanchezmonge,  E 

Sweden 

♦Graberg,  M. 

Kroeker,  G. 

Persson,  P. 

Switzerland 

Bolay,  A. 

Egli,  T. 

♦Grimm,  R. 

Joseph,  E. 
Zaccheo,  A. 

Taiwan 

♦Lin,  C.  P. 

Turkey 

Baykal,  N. 

♦Oktem,  Y.  E. 

West  Germany  (BRD) 

Baumm,  L.  H. 

Franz,  W. 

Gessner,  E. 

Graf,  H. 

Hoppe,  H. 

Knosel,  D. 

Krebs,  E.  K. 

Kuck,  K.  H. 

Kuhne,  H. 

Lehmann-Danzinger,  H. 
Lux-Wellenhof ,  E. 

Mappes,  D. 
Massfeller,  D. 
Meyer,  J. 

Michel,  H.  G. 
Persiel,  F. 
Prillwitz,H.  G. 
Rudolph,  H.  G. 
Schilli,  E. 
Schulz,  F.  A. 
♦Zeller,  W. 

Yugoslavia 

♦Arsenijevic,  M. 

Markovic,  S. 

Rankovic,  M. 
Ristevski,  B. 
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UNITED  STATES  Aldwinckle,  H.  S. 

Bates,  J.  J. 
♦Beer,  S.  V. 

Bell,  R.  L. 

Beutel  J.  A. 
Biehn,  W. 

Bushong,  J.  W. 

Carroll,  V. 
Chandler,  D. 
Civerolo,  E.  L. 
Close,  T.  J. 
♦Covey,  R.  P. 
Crassweller,  R. 
Cummins,  J.  N. 

♦Douglas,  S.  M. 
Drake,  6.  R. 
Egolf,  D.  R. 
♦Ellis,  M.  A. 
French,  J.  R. 

Gantotti,  B.  V. 
♦Goodman,  R.  N. 
Harnish,  W. 
Heimann,  M.  F. 
♦Hickey,  K.  D. 
Hummer,  K. 

♦Janick,  J. 
Johnson,  D.  E. 
♦Jones,  A.  L. 

Kado,  G.  I. 

Klos,  E.  J. 
Koenigshof,  R. 


Opgenorth,  D.  C. 
Otterbacker,  A. 
Pecknold,  P.  C. 
Preczewski,  J.  L. 
♦Preiser,  F. 

Rackman,  R.  L. 
♦Ries,  S.  M. 
♦Ritchie,  D.  F. 
Rom,  R.  C. 
Rosenberger,  D.  A 
Ryugo,  K. 

Sands,  D.  C. 
Schafer,  T.  W. 
Schroth,  M.  N. 
Seem,  R.  C. 

Singh,  B.  P. 
♦Slack,  D. 

Smith,  T.  J. 
Spotts,  B.  P. 
♦Steiner,  P. 
♦Sugar,  D. 

Sumida,  T. 

Sutton,  T.  B. 
Swanson,  B.  T. 

♦Thompson,  J.  M. 
♦Thomson,  S.  V. 
Travis,  J.  A. 

USDA  Library 
Van  Buskirk,  P.  D 
♦Wade,  E.  K. 
Westwood,  M.  N. 
Wodzinski,  R.  S. 


Lacy,  G.  H. 
Lamb,  R.  C. 
Landis,  W.  R. 
Lombard,  P.  B. 

Mielke,  G. 
♦Miller,  R.  W. 
Morehead,  G.  W. 
Morton,  H.  V. 
Norelli,  J.  L. 


♦Yoder,  K.  S. 
♦Young,  D. 

Zehr,  E.  I. 
♦Zoller,  B.  G. 
♦Zwet,  T.  van  der 
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SUMMARY 

Contact  Persons  for  Fire  Blight  Newsletter 


United 

States 

Arizona 

Young,  D. 

Arkansas 

Slack,  D. 

California 

Zoller,  B.  G. 

Connecticut 

Douglas,  S.  M. 

Georgia 

Thompson,  J.  M. 

Illinois 

Ries,  S.  M. 

Indiana 

Janick,  J. 

Maryland 

Steiner,  P. 

Michigan 

Jones,  A.  L. 

Missouri 

Goodman,  R.  N. 

New  Jersey 

Preiser,  F. 

New  York 

Beer,  S.  V. 

North  Carolina 

Ritchie,  D.  F. 

Ohio 

Ellis,  M.  A. 

Oregon 

Sugar,  D. 

Pennsylvania 

Hickey,  K.  D. 

South  Carolina 

Miller,  R.  W. 

Utah 

Thomson,  S.  V. 

Virginia 

Yoder,  K.  S. 

Washington 

Covey,  R.  P. 

West  Virginia 

van  der  Zwet,  T. 

Wisconsin 

Wade,  E.  K. 

Canada 

Alberta 

Evans,  I.  R. 

British  Columbia 

Sholberg,  P. 

Nova  Scotia 

Lockhart,  C.  L. 

Ontario 

Bonn,  W.  G. 

Saskatchewan 

Sawatzky,  R. 

Other  Countries 


Argentina 

Meyer,  F.  C. 

Australia 

Cartwright,  D.  N 

Austria 

Keck,  M. 

Belgium 

Porreye,  W. 

Chili 

Vidal,  R. 

China  (P.R.) 

Cao,  R. 

Cyprus 

Dimova,  M. 

Czechoslovakia 

Kudela,  V. 

Denmark 

Dinesen,  A. 

Egypt 

El-Said,  S. 

England 

Garrett,  C.  M.E. 

France 

Paulin,  J.  P. 

Germany  (East) 

Kleinhempel,  H. 

Germany  (West) 

Zeller,  W. 

Greece 

Psallidas,  P.  G. 

Hungary 

Simon,  E. 

Ireland 

Walsh,  P. 

Israel 

Shabi,  E. 

Italy 

Bazzi,  C. 

Japan 

Fujita,  K. 

Mexico 

Fucikovsky,  L. 

Morocco 

Chouibani,  M. 

Netherlands 

van  Teylingen,  M 

New  Zealand 

Hale,  C.  N. 

Norway 

Sletten,  A. 

Poland 

Sobiczewski,  P. 

Portugal 

Martins,  J.  M.  S 

Romania 

Suta,  V. 

Russia 

Voronkova,  L. 

South  Africa 

Hattingh,  M.  J. 

Spain 

Palazon,  I. 

Sweden 

Graberg,  M. 

Switzerland 

Grimm,  R. 

Taiwan 

Lin,  C.  P. 

Turkey 

Oktem,  Y.  E. 

Yugoslavia 

Arsenijevic,  M. 
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SUMMARY 

Persons  Interested  in  Fire  Blight 


Number  of 

Interest  Category _  Contact 


Country 

1 

2 

3 

4 

Total 

Persons 

1. 

* 

USA 

. 

United  States 

30 

46 

1 

77 

22 

2. 

* 

CND 

- 

Canada 

4 

15 

19 

5 

3. 

* 

BRD 

- 

West  Germany 

8 

13 

21 

1 

4. 

* 

UK 

- 

England 

12 

3 

2 

17 

1 

3. 

* 

BLG 

- 

Belgium 

11 

3 

14 

1 

6. 

* 

NL 

- 

Netherlands 

6 

4 

1 

11 

1 

7. 

* 

FR 

- 

France 

5 

4 

9 

1 

8. 

* 

DK 

- 

Denmark 

1 

4 

5 

1 

9. 

* 

EGY 

Egypt 

2 

2 

4 

1 

10. 

* 

MEX 

- 

Mexico 

2 

2 

4 

1 

11. 

* 

NZ 

- 

New  Zealand 

1 

2 

3 

1 

12. 

* 

GRC 

- 

Greece 

1 

2 

3 

1 

13. 

* 

SWD 

- 

Sweden 

3 

3 

1 

14. 

* 

DDR 

- 

East  Germany 

1 

1 

2 

1 

15. 

* 

POL 

- 

Poland 

1 

1 

2 

1 

16. 

* 

ISR 

- 

Israel 

2 

2 

1 

17. 

* 

NOR 

- 

Norway 

1 

1 

2 

1 

18. 

* 

CYP 

- 

Cyprus 

1 

1 

2 

1 

19. 

* 

CZE 

- 

Czechoslovakia 

1 

1 

2 

1 

20. 

* 

IRL 

- 

Ireland 

1 

1 

1 

21. 

ITA 

- 

Italy 

9 

9 

1 

22. 

SPN 

- 

Spain 

6 

6 

1 

23. 

SWT 

- 

Switzerland 

5 

5 

1 

24. 

JAP 

- 

Japan 

4 

4 

1 

25. 

YUG 

- 

Yugoslavia 

4 

4 

1 

26. 

AUS 

- 

Australia 

4 

4 

1 

27. 

ROM 

- 

Romania 

3 

3 

1 

28. 

HUN 

- 

Hungary 

2 

2 

1 

29. 

SA 

- 

South  Africa 

2 

2 

1 

30. 

ARG 

- 

Argentina 

31. 

POR 

- 

Portugal 

2 

2 

1 

32. 

MOR 

- 

Morocco 

2 

2 

1 

33. 

CHI 

- 

China 

2 

2 

1 

34. 

TUR 

- 

Turkey 

2 

2 

1 

35. 

CHL 

- 

Chili 

2 

2 

1 

36. 

OST 

- 

Austria 

1 

1 

1 

37. 

RUS 

- 

Russia 

1 

1 

1 

38. 

TAW 

- 

Taiwan 

1 

1 

1 

39. 

BRA 

Brazil 

2 

2 

40. 

IND 

India 

2 

2 

TOTAL 

90 

109 

58 

4 

261 

63 

*  Countries  with  fire  blight. 


BE  SURE  TO  RETURN  THIS  PAGE  BY  DECEMBER  31,  1988  TO  RECEIVE  1989  NEWSLETTER 


5 

o 

* 

* 


Fire  Blight  Mailing  List  Questionnaire 

The  list  of  names  in  this  Newsletter  is  an  annual  attempt  to 
establish  a  complete  and  updated  mailing  list  of  all  persons 
interested  in  fire  blight.  Please  make  corrections  and  additions 
where  necessary  and  send  me  any  new  names  not  listed.  A  new  list 
will  be  prepared  for  the  next  newsletter. 


o 

* 

* 


My  name,  address  and  telephone  are  correct 
(if  not,  show  change  below) 


My  interest  in  fire  blight  is  correct 
(if  not,  please  indicate  below) 


o 

■>< 

* 

* 


NAME 

ADDRESS 


My  name  should  be  dropped  from  this  list 
My/other  name  should  be  added  to  this  list 


o 

ZIP 

* 

TELEPHONE 

* 

J' 

Interest  in  fire  blight  research: 

1  2 

3  4  > 

s 

u 

Interest  in  fire  blight  newsletter: 

YES 

NO  1 

Please  circle 
^  one  of  each 

* 

I  will  serve  as  contact  person 

for  newsletter  questionnaire: 

YES 

NO 

s 

u 

* 

* 

* 

* 


Please  return  to  your  contact  person  or  directly  to: 

T .  van  der  Zwet 

Appalachian  Fruit  Research  Station 
Route  2,  Box  45 

Kearneysville,  West  Virginia  25430 


